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SURFACE WATER RESOURCES

INTRODUCTION and groundwater pumping. These local
supplies reduce the demands for Delta
exports. Increased storage, reclamation, and
conservation may further reduce the need forThis technical report discusses impacts on

surface water resources associated with Delta exports during dry years when water
implementing the CALFED Bay-Delta Program supplies are low.

(CALFED). Surface water resources include
surface water supply and management and Bay- CALFED alternatives would include changes to

Delta hydrodynamics and riverine hydraulics. Delta management activities and facilities that
may influence water management in other

Surface Water Supply and ¯ CALFED alternatives may increase theManagement opportunities for exports during high flows
(increased pumping capacity and aqueduct
storage capacity) and reduce the need for

Potentially significant impacts on surface water exports during low-flow periods. This would
supply and management include several most likely reduce impacts on aquatic
interrelated reservoir storage, diversion, and ecosystem processes and species populations.
stream flow conditions. Water management
actions in each tributary basin would influence ¯ CALFED alternatives may reduce Delta
Delta water management conditions. Delta water export impacts (fish entrainment and water
management facilities may provide new quality degradation). This may allow
opportunities for water management in tributary increased exports and facilitate water
basins and in the export service areas. The transfers from upstream regions.
potmfial connections between the tributary
basins and Delta water management conditions ¯ CALFED alternatives may include Delta
include the following: storage facilities, wetland restoration,

reduced agricultural drainage, and modified
¯ Tributary basins provide sources of runoff channels and gates that would directly

and stored water supply for the Delta. ff~is change water demands and channel flows in
water enters the Delta as a result of the Delta. These Delta management
uncontrolled runoff, releases for instream activities may thereby affect the potential
flows or Delta outflow requirements, quantity and quality of Delta diversions and
reservoir spills, releases for export, and exports.
water transfers. Increased storage capacity
may augment Delta water supplies when All potentially significant water management
iustream flows and Delta outflow are most impacts would be related to operational changes
beneficial for ecosystem processes or for resulting fi’om CALFED alternatives rather than
increasing exports and water supply construction activities. Impacts from
diversions, construction of new storage and conveyance

facilities are described in other reports for other
¯ Each region receiving Delta exports obtains resources--for example, impacts on water

some local water supplies from runoff, quality, vegetation and wildlife, and noise.
surface storage, recharge, water reclamation, Several general types of potentially significant
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direct impacts on water management were groundwater pumping in the aqueduct service
identified, as described below, areas. Additional diversions may supply

conjunctive use facilities or reduce groundwater
Runoff. Changes in runoff (to reservoirs or local pumping.
streams) may be caused by upstream watershed
management actions, including additional Several potentially significant indirect impacts
upstream storage, vegetation management, fire could result from changes in Bay-Delta water
controls, and grazing controls. New groundwater management conditions:
management facilities for recharge to support
conjunctive use would affect local runoff. Reservoir Storage. Changes in reservoir
Groundwater or other replacement supplies may storage may indirectly affect recreation, fish
allow upstream diversions to be reduced in some habitat, and wildlife habitat. Reservoir storage
months of low-runoff years (runoff would be may influence release temperatures.
increased). Hydroelectric power generation generally would

be increased with higher storage.
Reservoir Storage. Changes in reservoir
storage may be caused by modified storage River Flow. Changes in river flows may
capacity or by different rules for allowable indirectly affect riparian or aquatic habitat
storage levels (increased diversions to storage), conditions. Water temperatures would be
Flood control levels usually restrict diversions to affected by flow. Flows may affect groundwater
storage during winter. Downstream diversion recharge and storage.
targets and flow requirements also may limit
storage diversions. Changes in seasonal storage Diversions. Changes in river diversions would
patterns may modify the flood control potential change entrainment effects on fish. Reliable fish
(flood risk). Evaporation loss would be slightly screens may reduce the impacts of diversions.
increased at higher storage (increased surface Relocating diversions may have beneficial
area), effects. Shifdng the timing of diversions also

may have beneficial effects.
River Flow. Changes in river flow may be
caused by reservoir releases for instream flow Delta Outflow. Changes in Delta outflow would
benefits and downstream water supply indirectly affect agricultural and export salinity.
diversions. The combination of all downstream Changes in the location of the estuarine salinity
demands relative to the available storage and gradient (that is X2) would indirectly affect the
runoff generally would control reservoir releases, estuarine habitat area for representative species.
The resulting flows would affect river hydraulics
(depth, width, and velocity) and sediment Salinity. Changes in flows may indirectly affect
transport (gravel movement and flushing), water quality. The salinity/flow relationship at
Modified channels may affect the stage-discharge Vemalis may be affected by upstream salim’ty
relationship and the associated flooding risks, management. A barrier at the head of Old River

most likely would reduce the export salim’ty
Diversions. Changes in diversions for water because more of the San Joaquin River salt load
supply (including direct use and local surface would be transported out of the Delta.
water or groundwater storage) may result from
water use efficiency or other local water Location and Timing of Exports. Changes in
management programs. Exports from the Delta export location or monthly pattern would
may be shitied in location or from months with indirectly affect water quality because water
higher potential aquatic organism entrainment quality is influenced by Delta outflow and
effects to months with lower potential impacts, diversion location (Tracy vs. Hood). Changes in
Reduced diversions may require increased

CALFED Bay-Ddta Program SURFACE WATER RESOURCES
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exports would change the entrainment of fish and represented by the hydrologic record for the
foodweb organisms, period between May 1928 and October 1934.

Water Quality of Exports. Delta channel flows DWRSIM is a planning simulation model which
along with assumed agricultural drainage flows is used to simulate the Central Valley Project
and export locations would affect the export (CVP) and the State Water Project (SWP)
concentrations of salinity (electrical condu~vity system of reservoirs and conveyance facilities.
[EC], chloride [C1], bromide [Br]) and dissolved The model calculates flows on a monthly time
organic carbon (DOC). These are very importantstep using 73 years of historic hydrology. The
assessment variables for the quality of drinking historic hydrology, for example runoff records,
water, have been updated to reflect present and future

land use.

DWRSIM is designed to simulate operation of
ASSESSMENT METHODS the SWP and CVP system for the purposes of

water supply, flood control, recreation, instream
flows, power generation and Sacramento-San

Surface Water Supply and Jeaquin Delta water quality and associated
outflow requirements. The model is used to

Management analyze the potential effects of proposed new
features, such as additional reservoir storage or
Delta export conveyance, as well as any changes

Water supply reliability was assessed relative to to criteria controlling project operations.
the degree and frequency at which the
alternatives are able to meet future water In conducting these studies, expansion of the
demands. These demands include municipal, SWP and CVP facilities and/or water demands
industrial, agricultural, environmental, power were often used as surrogates to analyze the
production, aesthetic, and recreational water potential effects of the various configurations
needs. At the program level, only changes in under consideration. Model results provide
water available to meet offstream and instream information on expected reservoir storage, river
water uses are compared, flow, Delta inflows, Delta outflow exports, and

water deliveries. In addition, spreadsheet models
South of Delta State Water Project (SWP) and and other analytical tools were used for the
Central Valley Project (CVP) water deliveries alternatives analyses.
have been estimated for existing conditions, no
action, and the three refined program alternatives The monthly flows calculated by DWRSIM for
using the system operations model DWRSIM. the Sacramento River and for the San Joaquin
Deliveries to the SWP and CVP service areas River are used as input for Delta
represent the combined offstream water users, hydrodynamic/water quality modeling.
including agricultural and municipal/industrial
water users.

Bay.Delta Hydrodynamics
Existing Bay-Delta Water Quality Control Plan
(WQCP) standards were used as the basis for
DWRSIM modeling. Long-term conditions are

The potential impacts resulting from therepresented by the historical precipitation and
runoff record for the watershed of the Delta for

implementation of CALFED alternatives were
analyzed using the Department of Waterthe 73-year period from October 1921 to Resources’ (DWR’s) operations planning modelSeptember 1994. Critically dry conditions are

CALFED Bay-I~lta Program SURFACE WATER RESOURCES
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(DWRSIM) and Bay-Delta hydrodynamic model 2000 and 2020 Levels of Development" for
(DWRDSM1). use in DWRSIM Plannin8 Studies"

published by DWR’s Division of Planning
(now Office of SWP Planning). The 1995-

MODELING ASSUMPTIONS level hydrology and upstream depletions are
based on DWR Bulletin 160-98 land use
projections (73 years: 1922-1994).

DWRSIM modeling studies used in preparation
of this report included: ¯ SWP Demands. SWP demands are varied

between 3,529 TAF in drier years down to
¯ A study representing existing conditions; 2,619 TAF in wetter years bas~l on local

wetness indices. SWP demands of San
¯ A No Action benchmark study represcrating Joaquin Valley agricultural contractors are

the effects of increased water demand for the reduced in wetter years from 1,175 to
year 2020; 915 TAF using a Kern River flow index.

SWP demands of Metropolitan Water
¯ Five studies that added, progressively, south District of Southern California (MWD) are

Delta improvements, north and south Delta reduced in wetter years from 1,433 to
surface storage (representing basic 783 TAF using a Southern California
components of Alternatives 1 and 2); precipitation index. Deliveries to all other

SWP municipal and industrial (M&I)
¯ Two studies that included a 5,000-cubic- contractors are not adjusted for a wetness

foot-per-second (cfs) isolated facility index and are set at 857 TAF/year in all
representing Alternative 3 with and without years.
surface storage, respectively; and

¯ CVP Demands. CVP demands, including
¯ One study that included a 15,000-cfs isolated wildlife refuges, are set at 3,573 TAF/year.

facility, representing Alternative 3 without CVP Delta export demands are r~duced in
storage, certain wet years (in the San Joaquin River

Basin) when James Bypass flows are
These studies provided a basic framework for available in the Mendota Pool. Sacramento
comparison of the major features affecting Valley refuge demands are modeled
hydraulics and water supply, implicitly in the hydrology through rice field

and duck club operations. Level II refuge
A summary description of assumptions used in demands in the San Joaquin Valley are
the CALFED Existing Conditions Study explicitly modeled at an assumed level of
1995D06A-CALFED-558 is presented here. A 288 TAF/year.
more detailed description of study assumptions is
available on DWR’s Hydrology and Operations ¯ Refuge Demands. Affected environment
Section Home Page at: assumptions for the CALFED Environmental
http://wwwhydro.water.ca.gov/index.htmL Impact StatemenffEnviron-mental Impact

Report (EIS/EIR) include Level II wildlife
¯ 1995-Level Hydrology. A 1995-10vei refuge demands plus 30 percent of Levd IV

hydrology, HYD-D06A, is used. This demands. Sacramento Valley refuge
hydrology is similar to HYD-C06B, which is demands are modeled implicitly in the
described in a DWR Division of Planning hydrology (depletion analysis) developed for
June 1994 memorandum report, entitled DWRSIM. Sacramento Valley refuges
"Summary of Hydrologies at the 1990, 1995, include Gray Lodge, Modoc, Sacramento,

Delovan, Colusa, and Sutter. Refuge

C~ Bay-Delta Program SURFACE WATER RESOURCES
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d~nands in the San Joaquin Valley are Yuba River - Yuba River minimum fishery
¢xplicitly modeled as a component of CVP flows below Englebright Reservoir at
demand. San Joaquin Valley refuges include Smartville range between 600 and 800 cfs
Grasslands, Volta, Los Banes, Kesterson, from October 15 through February under
San Luis, Merced, Mendota, Pixley, and 1993 Federal Energy Regulatory
Kern. As described in the Central Valley Commission (FERC) requirements. The
Proje~ huprovemcnt Act (CVPIA) DraR river flows are not dynamically modeled by
Programmatic EIS (PEIS), water would be the DWRSIM model but are contained in the
acquired from willing sellers to provide the HYD-D06A hydrology used as model input
difference in Level II and Level IV refuge into DWRSIM. The HYD-D06A hydrology
demands. This water would be acquired as a does not reflect the 1993 FERC
first priority from reliable sources in the requirements, but water supply impacts are
same geographic region as the refuges, not substantially different from those
Under this approach, no additional water modeled in HYD-D06A.
would be transported through the Delta for
San Joaquin Valley refuges. As a modeling American River - Flow objectives between
assumption simplification to the affected 250 and 4,500 cfs are maintained below
environment assumptions for the CALFED Nimbus Dam on the American River in
EIS/EIR, only Level I1 refuge demands were accordance with an April 26, 1996 letter
modeled in DWRSIM. It is assumed that from Reclamation to SWRCB defining early
differences in Level II and Level IV CVPIA flow criteria.
deliveries will come from nearby willing
sellers, and that differences in total Mokelumne River- Mokelunme River
consumptive use and affects on system minimum fishery flows below Camanebe
operations will be negligible. Dam are per an agreement between East Bay

Municipal Utilities District (EBMUD),~tU.S.
¯ Instream Requirements Fish and Wildlife Service (USFWS), and

DFG (FERC Agreement 2916), with base
Sacramento River - Sacramento River flows ranging from 100 to 325 efs from
navigation control point (NCP) flows are October through June, and at 100 efs from
maintained at 5,000 cfs in wet and above- July through September. The river flows are
normal water years and at 4,000 cfs in all not dynamically modeled by the DWRSIM
other years, with possible relaxations to model but are contained in the HYD-D06A
3,250 efs. Flow objectives between 3,250 hydrology used as model input into
and 5,500 efs are maintained below Keswiek DWRSIM.
Dam on the Sacramento River in accordance
with an April 26, 1996 letter from the U.S. .Stanislaus River - Stanislaus River required
Bureau of Reclamation (Reclamation) to minimum fish flows below New Melones
SWRCB defining early CVPIA flow criteria. Reservoir are met as a function of New

Melones Reservoir storage and range from
Feather River - Feather River fishery flows 98 up to 467 TAF/year, according to the
are maintained per an agreement between interim Operations Plan provided by
DWR and the California Department of Fish Reclamation staff. The actual minimum fish
and Game (DFG) (August 26, 1983), with flow for each year is based on the water
October through March minimum flows at supply available for that year. CVP contract
1,700 cfs and at 1,000 efs from April demands above Goodwin Dam are met as a
through September. function of New Melones Reservoir storage

and inflow per interim Operations Plan
provided by Reclamation staff.
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Tuolumne River - Tuolurrme River 1995 Water Quality Control Plan for the
minimum flsbery flows below New Don Bay-Delta (WQCP). A sunmlm~ description
Pedro Dam are maintained between 50 and of these assumptions are summarized below:
300 cfs per an agreement between Turlock
and Modesto Irrigation districts, City of San X2 Requirement - For February through
Francisco, DFG, and others (FERC June, outflow requirements are maintained in
Agreement 2299). accordance with the 2.64 elc~n’ical

conductivity (EC) criteria (also known as
Merced River - Merced River minimum X2) using the required number of days at
fishery flows below Shaffer Bridge are Chipps Island (74 kilom~ters [kin]) and Roe
maintained beC~veen 15 and 180 cfs per an Island (64 km).
agree~n~nt b~ween Merced IrdgationDistrict,
DFG, and others (FERC, Davis-Caunsky). Export Limits - Ratios for maximum

allowable Delta exports are specified as a
¯ Delta Standards. Operation of CVP and percentage of total Delta inflow as shown

SWP export facilities in the Delta are below. In February, the export ratio is a
coordinateA with the upstream SWP and function of the January Eight River lads.
CVP reservoirs to me~t the SWRCB’s May

Expor~mpor~ R~tio
(in %)

Oct Nov Dec Jan Feb Mar Apr May Jun lul Aug Sep
65 65 65 65 35-45 35 35 35 35 65 65 65

Based on the WQCP, April 15 to May I5 Delta Cross Channel - The Delta Cross
total Delta exports are limited to 1,500 cfs or Channel (DCC) is closed 10 days in
100 percent of the San Joaquin River flow at November, 15 days in December, and 20
Vemalis, whichever is greater. Additional days in January--for a total closure of 45
water is provided from the San Joaquin River days. The DCC is fully dosed from
upstream of its confluence with the February 1 through May 20 of all years and
Stanislaus, if necessary, to meet salinity and is closed an additional 14 days between
pulse flow objectives at Vemalis. Additional May 21 and June 15.
water requirements are shared equally
between the Tuolumne (Don Pedro Water Qu~.li _ty Objectives - The water quality
Reservoir) and Merced (Lake McClure) objective at Contra Costa Canal intake is
River basins. If’these sources are maintained in accordance with the WQCP.
insufficient to meet objectives at Vemalis, A "buffer" was added to ensure that the
nominal deficiencies are applied to upstream standard is maintained on a daily basis.
demands. Additional releases from the Thus, DWRSIM uses a value of 130
Tuolumne and Mereed Rivers are assumed to milligrams per liter (rag/L) for the 150 mg/L
be of fresh water quality (50 parts per standard and a value of 225 mg/L for the 250
million [ppm] total dissolved solids [TDS]). mg/L standard.
Furthermore, it is assumed that these
additional releases do not incur losses Water quality objectives on the Sacramento
between the reservoirs and Vemalis. River at Emmaton and on the San Joaquin

River at Jersey Point are maintained in
accordance with the WQCP. WQCP water
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quality objectives on the San Joaquin River The 0.44 EC standard is maintained at Jersey
at Vemalis are 0.7 EC in April through Point in April and May of all but critical
August and 1.0 EC in other months. These years. This criterion is dropped in May ffthe
objectives are maintained primarily by projected Sacramento River Index is less
releasing water from New Melones than 8.1 MAF. Average high-tide EC
Reservoir. A cap on water quality releases is standards to be maintained at Collinsville for
imposed per criteria outlined in the April 26, eastern Suisun Marsh salinity control are
1996 letter from Reclamation to SWRCB. shown below. All other Suisun Marsh
The cap varies between 70 and 200 standards are assumed to be met through
TAF/year, depending on New Mdones operation of the Suisun Marsh salinity
storage and projected inflow. The interior control gates.
Delta standards on the Mokelumne River (at
Terminous) and on the San Joaquin River (at
San Andreas Landing) are not modeled.

EC Standards at Collinsville (in mS/cm)
Oct Nov    Dec    Jan    Feb Mar Apt May
19.0 15.5    12.5    12.5    8.0    8.0    11.0 11.0

Trinity River Imports - Trinity River
minimum fish flows below Lewiston Dam Delta Cross Channel - The DCC is closed
are maintained at 340 TAF/year for all years, from November through June and open from
based on a May 1991 letter agreement July through October.
between Reclamation and the USFWS.

April-May Export Restriction - Total
CVPIA Flow Criteria. CALFED affected CVP/SWP exports are restricted during the
environment assumptions include 30-day pulse flow period from April 15
implementation of CVPIA 00)(2) water through May 15 to the following ratios of
management actions; however, targets and an total export to flow at Vernalis for the
accounting system for use of the 0a)(2) water following year types:
have not yet been thoroughly defined.
CALFED Study 1995DO6A..CALFED-558 1:3 in below-normal, dry, and critical
includes a partial implementation of CVPIA years,
00)(2) water management in accordance with
the April 26, 1996 letter from Reclamation to 1:4 in above-normal years, and
the SWRCB. This letter describes upstream
actions on the Sacramento and American 1:5 in wet years.
rivers. For the CA[FED affected
environment simulation, additional actions .A.dditio .ha.l. Chipps Island X2 Days -
will be included as a surrogate for final Additional Chipps Island X2 days are
implementation ofCVPIA (b)(2). These required to approximate a 1962 level of
additional actions were selected from a list of development for May and June.
possible water management actions evaluated
in the CVPIA PEIS. Selection of specific * Discrepancies with Affected Environment
actions for this surrogate approach is not Assumptions. Several discrepancies exist
intended to signify endorsement of any action between CA[FED affected environment
by CA[FED. assumptions and modeling assumptions used
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in 1995D06A-CALFED-558 for instrearn requirements that existed prior to FERC
flow requirements on the Yuba, Mokelumne, Agreement 2916.
and Tuolumne rivers, pursuant to recent
FERC agreements. Assumptions for CALFED No Action Study

2020D09B-CALFED-516 are comparable to
Yuba River - CALFED affected environment assumptions described above for the CALFED
assumptions for the Yuba River maintain Study 1995D06A-CALFED-558, except for the
that the 1993 FERC requirements are not level of demand and hydrology as described here.
imposed. These river flows are not A more detailed description of study assumptions
dynamically modeled by the DWRSIM is available on DWR’s Hydrology and
model but are contained in the HYD-D06A Operations Section Home Page at:
hydrology used as model input into ht~p ://wwwhydro. water, ca. gov/index.html.
DWRSIM. As described in the previous
summary description of 1995D06A- ¯ SWP Demands. Combining these SWP
CALFED-558, the HYD-D06A hydrology agricultural and urban demand assumptions,
does not reflect the 1993 FERC total annual SWP demand is varied between
requirements,; therefore, no modification in a minimum of 3,480 TAF and a maximum of
modeling assumptions is required for the 4,130 TAF.
CALFED affected environment simulation.

San Ioaquin Valley SWP agricultural
Mokelumne - CALFED affected environment demands will be reduced in wetter years to
assumptions for the Mokelurane River reflect an expected reduction in SWP water
maintain that recent FERC requirements are use due to availability of local water supply
not imposed. CALFED Study 1995D06A- sources and local flooding that prevents
CALFED-558 includes Mokelumne River agricultural production. Total SWP
minimum fishery flows below Camancbe agricultural demands will be reduced
Dam as defined in FERC Agreement 2916. full contractual entitlement by 25 percamt in
The river flows are not dynamically modeled wetter years based on a Kern River flow
by the DWRSIM model but are contained in index. When inflow to Lake Isabella is less
the HYD-D06A hydrology used as model than 1.5 MAF, agricultural demand will be
input into DWRSIM. To more accurately set at a maximum 1,180 TAF. In years when
simulate the CALFED affected environment inflow to Lake Isabella exceeds 1.5 MAF,
assumptions, Mokelumne River flow agricultural demands will be reduced to
requirements should be modified to reflect 890 TAF. This logic is similar to the
requirements that existed prior to FERC reduction logic used in the 1995D06A-
Agreement 2916. CALFED-558 study.

Tuolumne River - CALFED affected In planning studies conducted for their
environment assumptions for the Tuolurane Integrated Resources Planning process,
River maintain that recent FERC MWD has assumed reduced SWP deliveries
requirements are not imposed. CALFED in some drier years. In these studies, full
Study 1995D06A-CALFED-558 includes contractual entitlement deliveries are
Tuolumne River minimum fishery flows requested in most wetter years, with a
below N~w Don Pedro Dam as defined by portion of these supplies reserved in local
FERC Agreement 2299. To more accurately storage. These local storage options include
simulate the affected environment groundwater conjunctive use operations and
assumptions, Tuolumne River flow the future Eastside Reservoir. Subsequently,
requirements should be modified to reflect these local storage sources are drawn upon

wlum SWP supplies are reduced in drier
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years. MWD has provided CALFED with a systems were updated and extended
set of annual 2020-level SWP demands, through 1994.
varying from a minimum of 1,460 TAF to
full entitlement of 2,010 TAF. Remaining C. A now EBMUD study ( Study No.
SWP urban demands (other than MWD) will 5977) of the Camanchc/Pardso
bo assumed at a constant 950 TAF per year. reservoir system on the Mokolumue

was used in the hydrology
¯ CVP Demands. CVP demands, including development process.

wildlife refuges, are sot at 3,766 TAF/ycar.
CVP Delta export demands are reduced in D. Net Delta water requirements were
certain wet years (in the San Joaquin River estimated based on variable crop
Basin) when James Bypass flows are ovapotranspiration (ET) values.
available in the Mendota Pool Sacramento
Valley refuge demands are modeled E. For th¢ San Joaquin Valley, the
implicitly in th¢ hydrology through rico field hydrology was based on
and duck club operations. Level II refuge Rcclamation’s SANJASM run NF1
demands in the San Joaquin Valley are used in the base case for the CVPIA
explicitly modeled at an assumed level of PEIS.
232 TAF/ycar. The Contra Costa Canal
monthly den~nd pattern assumes Los
Vaqueros operations in accordance with a DWRSIM OPERATION STUDIES FOR
July 11, 1994 E-mail from CCWD. PROGRAM ALTERNATIVES

¯ 2020-Levd Hydrology. A now 2020-level
hydrology, HYD-D09B, has been developed The thrce CALFED Program alternatives consist
similar to hydrology HYD-C09B described of the four common programs of ecosystemin a June 1994 memorandum report, entitled restoration, water quality, water use
"Summary of Hydrologies at the 1990, 1995, and lev~� system integrity together with various
2000, 2010, and 2020 Lcvds of configurations of storage and conveyance
Development for Use in DWRSIM Planning facilities. Alternative 1 uses only existing I)�lta
Studies" published by DWR’s Division of channels for water conveyance, preserving the
Planning (now Office of SWP Planning). Delta common pool as currently in place. Three
HYD-D09B is based on DWR configurations with various south Delta
Bulletin 160-98 land use projections and modifications and one now storage configuration
simulates the 73-year period from 1922 diiferentiate the variations in this alternative.
through 1994. Major assumptions in Alternative 2 uses significant modifications of
developing the hydrology compared to the through-Delta channels to improve water
1995-level HYD-D06A arc: conveyance across the Delta. Combinations of

four potential conveyance configurations and
A. For areas upstream of the Delta three new storage configurations differentiate the

(Sacramento River Basin and five variations of this alternative. Alternative 3
¢astside stream area), land use adds an isolated facility to the through-Delta
projections at the 2020-level of modifications of Alternative 2. Combinatiom of
development based on Bulletin seven potential conveyance configurations and
160-98 pro "hminary projcetions, two new storage configuratiom differentiate the

nine variations of this alternative.
B. The stand-alone HE-3 models of the

American, Yuba, and Bear river
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A summary description of the three Program the Bay-Delta watershed. The additional
alternatives with multiple storage and Delta river flows targeted by the Ecosystem
conveyance variations along with the proposed Restoration Program would occur through
DWRSIM operation studies is shown in Table 1. the following pfiofitized actions:
The operation studies for the three Program 1.) implementation of actions under
alternatives with multiple storage and Delta comideration through the CVPIA Draft
conveyance variations are intended: 1.) to PEIS, 2.) releases from new environmental
display the range of system benefits and impacts storage created under the CALFED Program,
between CALFED alternatives, with focus and 3.) water acquisitions from willing
primarily on the re-operation of surface water sellers.
supply facilities, and 2.) to describe changes in
existing and new reservoir storage operations, As a simplification for DWRSIM modeling,
resulting downstream river flows, deliveries of the operation studies focus only on the 10-
surface water pursuant to CVP and SWP day flow event and monthly Freeport flow
contracts, and required water acquisition targets, which represent the most significant
quantifies. Ecosystem Restoration Program flow

actions. These flow targets are shown in
¯ Ecosystem Restoration Program Flow Table 2.

Targets. As an initial policy, the Ecosystem
Restoration Program flow targets are not Environmental Storage Operations - As an
interpreted as constraints to water supply initial assumption for CALFED Program
diversion. Water supplies requked to meet alternatives, the total volume of all new
the flow targets would be developed through storage is assumed to be split among the
construction of new storage facilities or three beneficial use sectors, such that one-
purchased from willing sellers. Ecosystem third of storage is dedicated to environmental
Restoration Program water used for in- purposes, one-third to urban purposes, and
stream flows are not diverted at the Delta; one-third to agricultural purposes. In the
however, these flows are added to the Delta current operation studies, only portions of
mass balance and influence export patterns. Sacramento River and San Joaquin River
To accurately simulate CALFED tributary surface storage were allocated for
alternatives, including Ecosystem environmental purposes. Groundwater
Restoration Program actions in DWRSIM, storage, in-Delta surface storage, and south
the Ecosystem Restoration Program flows of Delta off-aqueduct surface storage would
were added to the system in each monthly require transfer arrangements to serve
time step, after simulation of SWP and CVP Ecosystem Restoration Program flow targets.
operations. The Ecosystem Restoration Operational parameters and appropriate code
Program flow targets were applied to all the modifications to DWRSlM may be
program alternative operation studies, developed in the future, to allow simulation

of these types of storage operations for
Ecosystem Restoration Program .Upstream environmental purposes.
Environmental Flow Targets - The
Ecosystem Restoration Program outlines In the simulations of CALFED Program
many environmental flow objectives to alternatives, environmental storage was
improve the ecological functions in the Bay- operated to maximize average annual yield
Delta in order to support sustainable by not imposing carryover provisions.
populations of diverse and valuable plant and
animal species. The Ecosystem Restoration
Program identifies monthly and 10-day flow
event targets for many of the river basins in
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Table 1. Summary Description of Alternative Configurations
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Below Above
Location/Time Period Critical Dry Normal Normal Wet
Sacramento-San Joaquin Delta Outflow
¯ March - 1O days 20,000 30,000 40,000 -
¯ April/May - 10 days - 20,000 30,000 40,000 -

Sacramento (Freeport - Between CP 137 & CP 503)
¯ May 13,000 13,000 13,000 13,000

Sacramento (Knights Landing - Between CP 61 & CP 43)
¯ March - 10 days                         7,500       17,500      17,500       -

Feather (Gridley - Between CP 106 & CP 38)
¯ March - 10 days 5,000 7,000 9,000 -

Yuba (Marysville - Additional Nodes Connected to CP 37)
¯ March - 10 days 2,500 3,500 3,500 -

American (Nimbus Dam - Between CP 9 & CP 41)
¯ March - 10 days 3,500 5,000 5,000 7,000

Stanislaus (Goodwin - Between CP 16 & CP 672)
¯ April/May - 10 days             -          -         2,750       2,750      3,500

Tuolumne (La Grange - CP 662 & CP 663)
¯ April/May - 10 days - 2,750 3,750 3,750 5,500

Merced (Shaffer Bridge - CP 645 & CP 646)
¯ April/May- 10 days         -      ,1,250..      2,250     2,250    3,750

Table 2. Proposed Ecosystem Restoration Program Flow Targets (in cfs)

Upstream Ecosystem Restoration.Program ¯ New Facility Operation Assumptions.
Add Water - To fully m~t Ecosystem Operating parameters and assumptions
Restoration Program flow targ~s, water establish~ for evaluation of the CALFED
acquisitions from willing sellers are required Program Alternatives include the
when sufficient flow is unavailable from assumptions described previously for the
environmental storage releases. To model CALFED No Action Alternative. In
the effects of these upstream water addition, the following assumptions
acquisitions, new DWRSIM nodes were associated with operation of new facilities
added at the flow target locations identified were included in the appropriate simulations.
in Table 2. Flow is added at these control
points to represent the net amount of"real .S.urra~ and Groundwater Storage
water" needed to fully meet the F.zosystem Operational Goals - All new surface storage
Restoration Program targets, facilities were operated primarily to

maximize average annual deliveries in order
to meet all beneficial uses. All new
groundwater and conjunctive use facilities
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were operated to maximize average dry year capacity for Sacramento River tributary
deliveries to meet all beneficial uses. surface storage is assumed to be 3.0 MAF.

Assumed diversion and discharge capacity is
Storage Filling and Discharge Priorities - 5,000 cfs. All in-stream flow require-ments
Filling of and discharging from new storage must be met before diversions to new storage
were made with the following priorities (the are allowed.
following will be modified as necessary for
consistency with local water management San Joaquin River Tributar~ Storage Filling
practices and water fights): .and Discharge Assumptions - San Joaquin

River tributary surface storage will be
1. Tributary groundwater storage facilities initially modeled as a 260-TAF maximum

have first priority for filling and last capacity off-stream reservoir located between
priority for discharging from storage the Merced and Tuolurnne rivers. Spills in
(withdrawals from groundwater basins both rivers that exceed in-stream and Delta
will be made only in dry and critical requirements would be diverted into the
years), reservoir. Diversion capacity will be

assumed at 2,000 efs for the Merced River
2. Aqueduct groundwater storage facilities and 1,000 cfs for the Tuolunme River.

have second priority for filling and
fourth priority for discharging from In-Delta Storage .Filling and Discharge
storage. Assumptions - Maximum capacity for in-

Delta surface storage is assumed to be
3. Aqueduct surface storage facilities have 200 TAF. Assumed diversion and discharge

third priority for filling and third priority capacity is 15,000 efs. All instream flow
for discharging from storage, requirements must be met before diversions

to new storage are allowed. Diversion to in-
4. Tributary surface storage facilities have Delta storage is considered an export for

fourth priority for filling and second export-inflow ratio calculations. Discharge
priority for discharging from storage, from in-Delta storage is not considered in

export-inflow ratio calculations.
5. Delta storage facilities have fifth priority

for filling and first priority for Off-Aqueduct Storage Filling and Discharge
discharging from storage. Assumptiom. - Maximum capacity for off-

* aqueduct surface storage is assumed to be
Groundwater Filling and Discharge 2 MAF. New storage is assumed to be
Assumptions - Maximum storage capacity connected to the California Aqueduct with
of both upstream of Delta and off-aqueduct 3,500-efs diversion and discharge capacity.
groundwater storage is assumed at 250 and
500 TAF, respectively. Diversion capacity Delta Requirements with Isolated
for beth upstream of Delta and off-aqueduct Conveyance - The DCC is dosed from
groundwater storage is assumed at 500 cfs. September through June and open July
All in-stream flow requirements must be met through August. Isolated facilities are
before diversions to new storage are allowed, assumed to be operated to maximize isolated
Discharge capacity for both upstream of conveyance year round, consistent with the
Delta and off-aqueduct groundwater storage need to meet south Delta water quality
also is 500 cfs. objectives. Isolated flow is assumed not to

be included in both export and inflow in
Sacramento River Tributar~ Storage Filling export-import ratio; but total project exports,
~d Discharge Assumvtions - Maximum including isolated conveyance, are limited to
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5,000 cfs in May. A 3,000-cfs minimum year, these tributaries to the Delta are largely
flow requirement for the Sacramento River at controlled by operation of upstream reservoirs.
Rio Vista for July and August was added as
an additional consWaint. The minimum Prior to development, Delta inflow flowed
levels of monthly export flows taken through through the Delta and discharged in the Bay. But
the south Delta export facilities are 1,000 cfs now some of the inflow is captured by pumping
only through March and 0 cfs April through facilities or used for local irrigation of
June. agricultural lands within the Delta. The largest

of these are the Banks and Tracy pumping plants
DELTA HYDRODYNAMIC CONDITIONS located in the south Delta. Additional pumping is

done by the Contra Costa Water District at its
The hydrodyns~e model DWRDSM1 was used intakes at the Contra Costa Canal and at Rock
to simulate the channel flows, tidal effects, and Slough in the southwest Delta. Some north Delta
water quality of the Bay-Delta estuary. The water is pumped to the North Bay Aqueduct.
model was used to simulate 16 years of record This Delta pumping not only draws freshwater
from October 1975 to September 1991. This toward the pumps, it also draws in salt water
period was selected to cover a broad range of from the Bay.
inflow and Delta export values, including High-
Inflow, low-inflow/high-pumping, and low- The third and most regular influence on the flow
inflow/low-pumping, of water in Delta channels is tidal action. Tidal

inflows move water into portions of the Delta
The most fundamental hydraulic variable is where freshwater outflows and channel geometry
streamflow discharge, which is often expressed in offers the least resistance. The relatively large
cubic feet per second (efs), and sometimes freshwater inflows from the Sacramento River
referred to simply as flow or flow rate. Channel have the capacity to resist tidal inflows more than
geometry and slope affect stream velocity, width, the small inflows from the San Joaquin River.
and depth. For a given rate of flow, average Combined with pumping in the south Delta,
stream velocity and depth increase as a eharmel saline Bay water tends to move further into the
narrows and decrease as a channel broadens. South Delta than it does into the north Delta.
The ability of a stream to transport sediment is The pattern of flows is in a continual dynamic
mainly a function of its velocity. Therefore, state of change as a result of these competing
changes in channel shape and slope as well as forces, making it difficult to describe the
flow can affect the sediment-carrying capacity of dominant patterns.
a stream. Broad, shallow streams with gentle
slopes expose more water surface area to ambient A number of methods have been developed to
temperature conditions, which can have an effect define and characterize the hydrodynamic
on the water temperature during summer months, conditions of the Delta. For example, the Delta

may be divided into general regions, north, south,
A greater number of variables are needed to cgaWal, and west. Each of these regions may be
describe flows in the Delta. The Delta is a dominated by a different pattern during any given
network ofintercormeeted channels. The water period of time. In the west Delta, for example,
flowing in these channels is acted upon by a tidal influences are strong, and reverse flows
number of competing forces from different occur frequently. The north Delta is more
directions. Freshwater enters the Delta from dominated by Sacramento River and Mokelunme
tributary streams, primarily the Sacramento River inflows. The south Delta is affected by
River but also the Mokelumne River, the both San Joaquin River inflows and pumping.
Calaveras River, the San Joaquin River, and The central Delta is the region in which the
several smaller streams. During much of the different regimes intersect. Evaluating the
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dominant flow pattern in each of these acourate a predictor of real-world conditions as
compartments tends to be a qualitative approach, the assumptions on which the modeling is based.

Delta hydrodynamic modeling enables the analyst A number of modeling studies were used in the
to "inject" a tracer at some point in the model analysis presented in this report. Early studies,
network, for example at Vemalis on the San disenssed in the surface water technical support
Joaquin River, and track the movement and document, were later supplemented by additional,
spread of the tracer in the Delta. Also, average more detailed, studies. The conclusions of the
flows (in both direction and magnitude) can be earlier studies generally supply an adequate level
calculated at selected locations. Sacramento of detail to support a Program level analysis.
River is generally described by the flow at Rio But, where appropriate, the results of more
Vista. Cross Delta flow is flow diverted to the recent studies are discussed to further support the
east central Delta from the Sacramento River conclusions presented in this report.
through the DCC and Georgian Slough or into
the Mokelunme River from the Sacramento DELTA MODELING
River, and thus into the central Delta (as in
Alternative 2). Delta hydrodynamic simulation studies using the

DWRDSMI model were performed using a fixed
Another measure of dominant hydrodynamic Delta inflow hydrology representing the Delta
conditions in the Delta is salinity. Salinity in the inflow determined from the DWRSlM No Action
Delta is primarily a result of seawater intrusion, benchmark study combined with south Delta
although upstream sources, such as agricultural improvements (Study 472B). Although, the
drainage from the San Joaquin Valley, Delta inflow and outflow hydrology was fixed,
contributes to Delta salim’ty. X2 is the distance the DWRDSM1 model was modified to represent
upstream from the Golden Gate Bridge, at which different Delta geometries and export diversion
the mixing of freshwater from the Delta inflow locations to evaluate the flow of water within the
and saltwater from the Bay results in a salinity of Delta. The DWRDSM1 studies include the
2,000 parts per million total dissolved solids, effects of and average tide on Delta flows and
Changes in each of these variables is used in this also include routines to calculate salim’ties and to
report to describe the effects of Program actions track the pattern of water migration from pre-
en hydrodynamic conditions in the Delta. selected points throughout the Delta (so-called

"particle" or "mass fate" tracking).
CALFED has continued to upgrade and refine
the assumptions of the simulation models used to The DWRDSM1 model runs simulated flows
represent the configurations of the Program corresponding to the 16-year period from
alternatives. Initial modeling efforts focused on October of water year 1976 to September 1991.
evaluating the feasibility of proposed storage and The Delta simulations which used DWRSlM
conveyance components and on narrowing the list Study 472B included:
of alternatives. Subsequent modeling efforts
focused on evaluating the impacts of the ¯ A study in which Delta Channel geometry
alternatives with respeot to their major was not changed (no action);
distinguishing characteristics.

¯ A study in which south Delta improvements
Thus the modeling effort has continued to were added;
advance with the alternative refinement process
and is expected to continue as Program elements ¯ Three studies in which channels in the north
are further refined. At any point in time within and south Delta were modified to reflect
this process, the modeling results are only as Configurations 2B, 2D, and 2E;
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¯ A study reflecting the effects of a 15,000-cfs ¯ Changes in monthly average salinity.
diversion of Delta inflow from the
Sacramento River at Hood, through an The following potential impacts on the Delta are
isolated facility to Clifton Court, bypassing evaluated using DWRSIM:
the Delta, and representing the higher
capacity of Configuration 3E; and ¯ Effects on monthly average net Delta

outflow, and
¯ A study reflecting a 5,000-cfs isolated

facility representing Configurations 3A and ¯ Changes in X2 location. (X2 represents the
3B. approximate location of the initial mixing

zone of seawater from the Bay and
Two of the configurations, those representing 2B freshwater from the streams. The position of
and 2D, included a 10,000-cfs diversion from the X2 is measured in kilometers from the
Sacramento River at Hood to the North Fork of Golden Gate Bridge upstream to the
the Mokelumne River through Snodgrass Slough. Sacramento River.)

A summary of the configurations modeled by FLOW~ VELOCITY~ AND STAGE
DWRDSM1 is provided in Table 3. These
configurations represent the range of To determine effects of the alternatives on flow
modifications considered in this programmatic patterns, velocities, and stages, three sets of
analysis, conditions were analyzed in the Delta:

Where modeling results were incomplete or not ¯ High-inflow, represented by March 1983;
applicable, impacts were estimated based on
other available information and professional ¯ Low-inflow/high-pumping, represented by
judgment. Other methods of analysis are October 1989; and
documented as needed in this report.

¯ Low-inflow/low-pumping, represented by
July 1991.

BAY-DELTA REGION
Refer to the Draft Affected Environment
Teelmieal Report for additional information on

Hydrodynamic impacts of CALFED alternatives inflow and pumping.
on the Delta were evaluated based on in-Delta
modifieations and changes in operations of the The inflows and pumping rates from DWRSIM
State Water Project (SWP) and Central Valley used in DWRDSM1 for these periods and the
Project (CVP) that would affect the Delta. The average over the 16-year period modeled are
following potential impacts on the Delta were presented in Table 4. For the high-inflow
evaluated with DWRDSMI: condition, the total inflow is 15,224 thousand

acre-feet (TAF), of which approximately 33% is
¯ Effects on monthly average net flows, tidal from the Sacramento River, 17% from the San

velocities, and stages in Delta channels, Joaquin River, 4% from east side streams, and
46% from the Yolo Bypass. The total pumping

¯ Changes in the fate of mass released at for the high-inflow condition is 528 TAF, and the
particular locations in the Delta, ratio oftotal pumping to total inflow is 0.03.

¯ Effects on monthly average central Delta For the low-inflow/high-pumping condition, the
outflow, and total inflow is 870 TAF, of which 90% is from
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the Sacramento River, 9% from the San JoaquinMASS FATE
River, and 1% from east side streams. The total
pumping for the low-inflow/high-pumping The transport and fate of mass released into the
condition is 549 TAF, and the ratio of total Delta at various locations was simulated using
pumping to total inflow is 0.6. DWRDSMI for the following flow conditions:

For the low-inflow/low-pumping condition, the ¯ High-inflow/high-pumping, repre. nted by
total inflow is 647 TAF, of which 86% is from February 1979;
the Sacramento River, 13% from the San Joaquin
River, and 1% from the east side streams. The ¯ Medium inflow/low-pumping; represented by
total pumping for the low-inflow/high-pumping April 1991;
condition is 136 TAF, and the pumping/inflow
ratio is 0.2. ¯ Low-inflow/high-pumping, represented by

October 1989; and
To compare the effects of CALFED alternatives
on flows, velocities, and stages in the Delta, the ¯ Low-inflow/low-pumping, represented by
following locations in the Delta were selected: July 1991.

1. San loaquin River at Fourteen Mile Slough; These flow conditions were selected to bracket
2. San Joaquin River at Antioch; the full range of conditions expec¢~ to result
3. Old River at Mossdale; from implementing CALFED alternatives.
4. Old River at Fabian Tract;
5. Old River at Woodward Island; The locations at which mass was released into
6. Old River at Franks Tract; the Delta are shown in Figure I. Monitoring
7. Middle River at Woodward Island; locations for released mass include the Contra
8. Grant Line Canal; Costa Canal, export locations, Delta islands,
9. Victoria Canal; Delta ckannels and waterways, and the Delta
10. Delta Cross Channel (DCC); past Chipps Island. The effect of the alternatives
11. Georgiana Slough; on mass fate was evaluated by comparing the
12. Diversion to Sutter/Steamboat sloughs; change in distribution of mass among these
13. Miner Slough; endpoints after 30 and 60 days.
14. Sacramento River at Rio Vista;
15. Mokelumne River, North Fork; and CENTRAL DELTA OUTFLOW AND
16. Mokelumne River, South Fork. SALINITY

These locations are shown by number in Central Delta outflow and salinity were evaluated
Figure 1. The study locations were selected

using frequency analysis. Figure 1 shows a
because they were located: representation of central Delta outflow and

locations where salinity is evaluated.¯ Along the Sacramento River, San Joaquin
River, Old River, and Middle River; The frequency analysis consisted of evaluating

long-term and substantial changes caused by
¯ Where large diversions from the major rivers CALFED alternatives. Long-term and

occur; and substantial changes, or trends, were assessed by

¯ In an area potentially affected by CALFED
comparing distributions of the model results.
The distributions are presented by percentiles on

alternatives, a monthly basis. Trends are defined as frequent
changes in any given month or in adjacent
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months or seasons. Results are discussed on the change in net Delta outflow was defined as the
basis of trends rather than individual changes, long-term, or substantial, decrease in outflow,
The long-term and substantial trends were used particularly in flows near the minimum flow
to define adverse impacts, which in turn were standards.
used to identify potential significant impacts.

The X2 position is the location in kilometers of
Central Delta outflow represents the net flow in the 2 parts per thousand (ppt) isohaline. X2
the San Joaquin River upstream of Threemile position percentiles were compared between
Slough plus the flow in False River and Dutch alternatives, and the differences between the
Slough. Central Delta outflow was evaluated by frequency distributions were used to assess
observing the frequency of increases or decreases potential impacts. For X2 position, changes
in reverse flows. Reverse flows were considered greater than 1 km were identified and discussed.
detrimental to aquatic species and a source of
degraded water quality in the central and
southern Delta. An adverse change to central BAY REGION
Delta outflow was defined as the long-term or
substantial increase in reverse flows.

Since the components of the alternatives are
Salinity was evaluated at four locations in the focused on the Sacramento and San Joaquin river
Delta Region: Emmaton, Jersey Point, Rock systems and the Delta, impacts on flows in San
Slough, and CliRon Court Forebay. Salim’ty Francisco Bay would be minimal. Therefore,
standar& are defined at these locations; these evaluation of the hydrodynamic impacts of the
standards are used in DWRSIM to determine the alternatives in the Bay Region focuses on
allocation of water supply. Salinity was salinity.
evaluated by observing the magnitude and
frequency of changes between alternatives. An A key factor in the health of the Bay-Delta is the
adverse change in salinity was defined as a relationship between salinity and the ecology of
long-term, or substantial, increase in salinity, the estuary. During the dry season, saltwater

from the Pacific Ocean moves landward within
NET DELTA OUTFLOW AND X2 the Bay; during the wet winter season, saltwater
POSITION moves seaward, driven by the increased

discharge of freshwater. The principal sources of
The effects of changes in SWP and CVP freshwater to the Bay-Delta are the Sacramento
operations on net Delta outflow and position of River and San Joaquin River. Between winter
X2 were evaluated using frequency analysis, and summer, salinity can vary by as much as
Figure I shows the location of net Delta outflow. 10 ppt in many parts of the Bay.
The position of X2 varies from Suisun Marsh to
Jersey Point and is not shown in the figure. Delta outflow is the major factor influencing

seasonal and yearly variations in salinity, which
Net Delta outflow represents the net freshwater in turn affects where aquatic species live within
movement through the Delta and out to the Bay, the Bay-Delta system. Most of the variations in
excluding tides. Net Delta outflow was evaluated the Bay are caused by the variations of
by observing the magnitude and frequency of freshwater discharge from the Delta and by the
changes in net Delta outflow between mixing of freshwater with seawater. Peak spring
alternatives. Minimum flow standards apply to Delta outflows are thought to be important for
net Delta outflow; therefore, changes in flows maintaining the health of the Bay-Delta.
that increase the frequency of minimum flows
near the standards were evaluated. An adverse
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Although little is known about the effect of ¯ Assess potential changes in flow conditions
salinity on estuarine habitats, the X2 position is at locations that are most likely to be affected
used in the decision-making process to control by CALFED alternatives; and
freshwater flows and salinity. In this analysis,
X2 and net Delta outflow were used to ¯ Identify potential changes at critical flow
qualitatively discuss potential impacts on the Bay points in the system, such as the Sacramento
system from the CALFED alternatives. River at Freeport and the San Joaquin River

at Vernalis, at which points the rivers flow
into the Delta.

Riverine Hydraulics
The list of study locations is provided in the first
colunm of Table 5, and a reference map showing

SACRAMENTO RIVER ANI) SAN JOAQLrlN the locations is presented in Figure 2.

RIVER REGIONS Some control points in the DWRSIM model
correspond reasonably well to locations with
gaging stations. At these points, a historical

The model runs provide a preliminary assessment record of discharge and other parameters often
of the magnitude of changes that would be are available. The U.S. Geological Survey
expected for each alternative and variation. The maintains a network of gaging stations and
hydratflic effects of some configurations are publishes the measured parameters. Although
expected to be similar to other configurations. In the DWRSIM runs used in this analysis
these cases, one set of modeling assumptions was incorporate input data representing the actual
used to represent configurations with similar hydrologic record for water years 1922 through
hydraulic impacts. Differences between such 1994, historical discharges are not expected to
configurations are discussed in qualitative terms, correlate well with the existing condition model

simulation. This is because the existing
The output from DWRSIM consists of calculated conditions simulation is based on the existing
monthly flow volumes representing .the amount of configuration and current roles of operation of
water in thousands of acre-feet that passes a the system, which may be far different from
control point defined in the model. These historical conditions.
volumes can be readily converted to an average
monthly flow rate (discharge), expressed in cfs. Discharge measurements reported at gaging
With a few exceptions, the control points ~ stations are based on an empirical "rating curve"
generally represent actual locations along for the control section that relates the discharge
channels within the storage and conveyance to the height of water (the stage) in the stream.
system. The rating curve was developed by directly

measuring the water velocity as it passed through
Nine locations in the Sacramento River system the control section for a number of different
and three locations in the San J’oaquin River depth conditions. Discharge (cfs) then was
system were selected as the focal points for calculated from the product of the aver, Be
analyzing hydraulic changes in the rivers, velocity of the water (feet per second [fps]) and

the cross-sectional area (square feet) of the
These locations were selected based on the stream. Because the velocity of water in a
following primary goals: stream is not uniform, discharge measurements

were accomplished by measuring the velocity in¯ Provide adequate regional geographic many small vertical segments of a stream cross
coverage to support programmatic decisions; section, calculating the average velocity in the

segment, and multiplying by the area of the
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segment to obtain discharge. The total discharge DELTA INFLOW ANALYSIS
in the cross s~tion then was ealculated as the
sum of the segment discharges. Because Because of the importan~ of inflow into the
DWRSIM simulates only discharge, an Delta, a more comprehensive analysis was
additional mC~hod was n~led to evaluate conducted for the Sacramento River at Fr~port
velocity, top width, and depth for the impacts and the San Joaquin River at Vemalis. Charts
analysis, were prepared for each location showing the

range of discharge by month associat~ with each
A d~Jled description of the m~hod used to alternative. In addition, a frequency analysis was
estimate hydraulic parameters is presented in the conducted for monthly flows. The results of this
Suppl~aent to this report (refer to "Development analysis show how flows with various
of Rating Curves for Hydraulic Parameters at probabilities of being exceeded in a given month
Sele~’ted Control Points in the Sacramento and would be aff~xi by each configuration.
San Joaquin River Systems"). The constants Probabilities of being ¢xcx~ed orS, 10, 25, 50,
used in the analysis are presented in Table 6. 75, 90, and 95% were calculated for each month
Extremes in discharge can cause erosion and and each configuration. A 5% probability flow is
sedimentation that can alter the gcom~y of an expected to be ~qualed or ¢xce~ed in a given
alluvial stream channel. Therefore, the resulting month once in a 20-year period.
empirical relationships derived from the data
were expected only to approximate actual
conditions. SIGNIFICANCE CRITERIA

Afar using the simulated monthly average
discharge data from the DWRSIM rims to obtain Surface Water Supply andthe corresponding hydraulic param~rs, the
di erences b w .n configurations were Management
evaluated regionally and with respect to impact
on Delta inflow.

The significance of effe~,’ts of program actions on
REGIONAL ANALYSIS surface water supply is evaluated with rosp~ to

the CALFED primary water supply objective of
For the regional analysis, the minimum, reducing the mismatch between Bay-Delta water
maximum, and average discharge, mean channel supplies and the cummt and projected beneficial
velocity, channel depth, and channel width were uses dependent on the Bay-Delta syst~n.
calculated by month for the 73-year simulation Alternatives that would increase this mismatch
period. Data were evaluated for each of the by reducing the quantity or reliability of water
locations shown in Table 6, for both high and that can be delivered to moX all beneficial uses
low flow conditions. The month with the highest are d~,~rned to have a significant adverse impact

on water supply.average discharge for ordsting conditions was
sel~uxl to represent high flows, which, for both
rivers, is February. The month with the lowest
average discharge for existing conditions was Bag.Delta Hydrodynamics and
selected to represent low flows, which is August /~[I/et~ne Hydraulics
for the Sacramento River and September for the
San Joaquin River. For each river, data tables
were prepared for each study location, showing Although Program-induced changes in hydraulic
flow conditions for each configuration, parameters, including flow, velocity, stage, and

related variables, such as X2 position, salim’ty, or
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sediment transport, are described in this s~ion, provides additional waier. The requkcd Delta
their significancz or environmental implications outflow under tbe 1995 WQCP objectives
ofthese changes are not. The significance of averaged 5.5 MAF, with a range of less than 4 to
these changes is discussed in other sections of about 8 MAF. The simulated in-Delta net
this report in the context of each of the resources channel depletions were about 1.2 MAF (total in-
affected by the changes. Delta diversions were 1.7 MAF). The total

exports averaged 6.4 MAF, ranging from less
than 3 to about 8 MAF.

ENVIRONMENTAL
CONSEQUENCES Table 7 also provides information on the

allocation of the exports between direct delivery
and San Luis Reservoir storage. The average
direct delivery of Delta exports was about 5Comparison of No Action MAF and the annual average storage diversion

Alternative to Existing Conditions (sum ofmont~y increases in San Luis Storage)
was 1.3 MAF; therefore, the amount of total
delivery that depended on storage was about

DELTA REGION 20%. The annual storage diversions and releases
are usually about the sanie; therefore, the
carryover storage in San Luis Reservoir remains

SORFAC£ WATER SUPPLY ANI) relatively constant from year to year, with an

MANAGEMENT average simulated carryover storage of 630 TAF.
Only in 8 years was the simulated carryover

Based on the Delta inflow modeling studies storage greater than 1 MAF (50% full) at the end

performed using DWRSIM, no substantial of September. An average of only 135 TAF was

change in inflow to the Delta is e~ for the used as carryover storage from one year to the

No Action Alternative relative to existing next. The majority of San Luis Reservoir storage

conditions. Figure 3 compares total Delta inflow was used for seasonal storage releases.

under existing conditions to no action conditions
both for long-term and critical period averages. The simulated surplus Delta outflow was

relatively large in many years, ranging from less

In many months, all available Delta inflow is than 100 TAF to more than 50 MAF, with an

allocated for Delta beneficial uses. Some months average of 8.7 MAF. Table 6 indicates that the

have more Delta inflow than required to satisfy average percentage of Delta inflow allocated for

the 1995 Bay-Delta Water Quality Control Plan beneficial uses was 61%. The remaining 40%

(WQCP) objectives for minhnum Delta outflow was surplus Delta outflow and could not be used

(including X2 requirements), supply the in-Delta for water supply (exports or Delta outflow)

diversions, and provide all simulated export purposes.

pumping (up to the allowable export ratio or
permitted capacity) for approximately 7 million Figure 4 shows the monthly exeeedance values

acre-feet (MAF) of simulated annual demands, for simulated No Action Alternative export
pumping. The months with moderately reduced

Table 7 provides the annual summary values for pumping are April, May, and June because of

the No Action Alternative water management export limits during the San Joaquin River pulse
flow from April 15 to May 15 and because theallocation from 1922 to 1994. The average

simulated Delta inflow was about 22 MAF, with maximum allowable export of 35% of June
inflow is often limiting. Nevertheless, exporta range of less than 8 MAF (in 1977) to more

than 68 MAF (in 1983). Local rainfall runoff pumping is between 5,000 cfs (300 TAF) and
10,000 cfs (600 TAF) most of the time.
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Figure 5 shows the monthly exeeedance values The high-inflow simulation, shown in Figure 9
for simulated No Action Alternative Delta for selected points in the Delta, depicts an
outflow. The minimum Delta outflow (90% extreme flood event based on monthly simulated
exceedance) under the 1995 WQCP would inflow hydrology for March 1993. Average
slightly increase compared with the historical flows, velocities, and stages are shown on
Delta outflow. Figure 7. For each location shown on Figure 7,

Table 8 presents corresponding flow data for
Figure 6 compares total monthly exports from high-inflow conditions for No Action and other
the Delta under existing conditions to no action alternatives. Table 8 also shows corresponding
conditions both for long-term and critical period data for low-inflow/high-pumping and low-
averages. According to long-term averages in inflow/low-pumping conditions for each location
January, no action shows 680 TAF of Delta for each alternative configuration. In the table,
exports, while existing conditions during the negative flows indicate that the direction of flow
same time shows 600 TAF of Delta exports, is landward. The ranges of flows are expressed

as maximum seaward and maximum landward
BAY-DELTA HYDRODYNAMICS flows. Landward flows occur as a result of tidal

inflows from the Bay. When tidal inflows exceed
Delta modeling studies representing existing downstream flows, the net flow is landward.
conditions were not performed. Inflow hydrology This occurs frequently near the Bay and less
for Delta hydrodynamic modeling was from the frequently further upstream in the Delta.
No Action benchmark DWRSIM study (472B).
This study did not include assumptions Additional pumping from the south Delta is
representing CVPIA flow requirements. Future expected to occur under the No Action
refinements to the Delta hydrodynamic modeling Alternative due to increased 2020 demand.
effort are planned that would distinguish between Increased exports from the Delta probably would
existing conditions and the No Action be compensated somewhat by increased inflows
Alternative. At present, however, no quantitative to the Delta (mostly from the Sacramento River)
data are available to distinguish the two resulting from increased releases from upstream
scenarios. The following is a qualitative storage.
discussion of the potential effects on Delta
hydrodynamics of increased demand relative to The subtle effects of this increased demand on
existing conditions. Conditions under the No Delta hydrodynamics cannot be evaluated
Action Alternative are also described to provide a without the aid of computer modeling. Modeling
baseline for comparison of Program actions, of existing conditions has not yet been completed.

However, the results of modeling the No Action
In order to evaluate the hydrodynamic effects, Alternative are described here.
high-inflow and low-inflow conditions were
evaluated separately. Low-inflow conditions During periods of high tributary inflow, the DCC
were further evaluated to isolate the effects of is closed for Delta flood protection. During these
pumping. The three resulting inflow and periods, higher flows are observed in locations
pumping conditions evaluated are high-inflow, along the Sacramento River and in the north
low-inflow/high-pumping, and low-inflow/low- Delta, while flows in the south Delta are
pumping. The results of modeling of these generally lower. Average simulated flow rates
conditions, which has been performed bythe shown in Table 7 range from 0 to 185,000 efs for
California Department of Water Resources using high-inflow conditions, 30 to 6,200 efs in low-
the DWRDSM1 computer model, are presented inflow/high-pumping conditions and 30 to 2,900
in this report, efs for low-inflow/low-pumping conditions.
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Flow velocities in the Delta corresponding to as Sacramento River flow diverted through
these flows are generally well below the nominal Georgiana Slough. False River carries about 35%
scour velocity of approximately 3 feet per second of the central Delta outflow, and Dutch Slough
(fps), except at a few locations in high-inflow carries about 5%. About 60% of the total cenlral
conditions. These locations include the Old Delta outflow remains in the main channel of the
River at Mossdale, Grant Line Canal, the San Joaqllin River.
diversion to Sutter and Steamboat sloughs, and
the Sacramento River at Rio Vista. Since Low-Inflow/l]igh-Pumping
DWRDSM1 provides only cross-sectionally Conditions
averaged velocity, these results should be
considered as indices for comparative purposes. For low-inflow/high-pumping conditions,

approximately 20% of the inflow from the
Because computer simulations comparing Sacramento River at Hood is diverted to Steamboat
particle transport under the No Action and Sutter sloughs, 30% is diverted to the DCC,
Alternative and existing conditions have not been and 20% travels down Georgiana Slough. The
completed, quantitative estimates of the impacts remainder continues down the Sacramento River
of the No Action Alternative on mass fate toward the Bay.
relative to existing conditions are not available.
Based on hydrologic reasoning, the increased In the sotth Delta, the San Joaquin River
demand and consequent increased export experiences reverse flows. Of the flow in Old River
pumping under the No Action Alternative should at Mossdale, approximately 85% is carried by the
extend the influence of pumping further from the Grant Line Canal and 10% is carded by Old River
export pumps than under existing conditions, toward the pumping plants. Water in Victoria
which generally would increase the proportion of Canal, Old River north of Victoria Island, and
mass that ultimately is entrained at the pumps. Middle River travels south toward the state/federal

project export locations at the Banks and Tracy
IIigh-Inflow Conditions pumping plants.

For high-inflow conditions, approximately 40% Water in the central Delta tends to flow south
of the inflow from the Sacramento River at Hood toward the pumping plants when they are operating.
is diverted to Steamboat and Sutter sloughs, and Cetaxal Delta water enters Old and Middle river
15% travels down Georgiana Slough. The ’ channels at their mouths and flows through Turner,
remainder continues down the Sacramento River Empire, and Columbia cuts, which c.tmnect the
toward the Bay. upper San Joaquin River with Middle River.

Central Delta water includes inflows fi’om the San
In the south Delta, about 60% of the San Joaquin Joaquin River and east-side streams, as well as
River inflow at Vemalis is diverted to Old River Sacramento River flow diverted through the DC¢
near Mossdale and 40% remains in the San Joaquin and Georgiana Slough. False River, Dut~ Slough,
River channel and flows past Stockton. Of the flow and the San Joaquin River carry water west fixma
diverted to Old River, approximately 5% travels the cermd Delta into the west Delta.
down Middle River toward the Bay, 75% is can’ied
by the Grant Line Canal, and 20% is carried by Old Low-Inflow/Low-Pumping
River toward the pumping plants. Conditions

Water from the central Delta flows out through the
San Joaquin River and through Franks Tract and For low-inflow/low-pumping eouditions,

connecting channels (False River and Dutch approximately 20% ofthe inflow from the

Slough). Central Delta water includes inflows from Sacramento River at Hood is diverted to Steamboat

the San Joaquin River and east-side streams, as well and Sutter sloughs, 35% is diverted to the DCC,
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and 25% travels down G-eorgiana Slough. The Total Della outflow is less under existing conditiom
remainder continues down the Sacramento River than under no aeti~ eonditiom for critical period
toward the Bay. averages during the momhs of Nov~nber through

In the south Delta, about 80% of the San loaquin existing conditions ~ no action during May
River inflow at V~alis is diveg~l to Old River through June.
near Mossdale, and 20% remaim in the San Joaquin
River channel and flows past Stocl~o~ Of the flow Table 9 shows the distribution of monthly averaged
diverted to Old River, approximately 5% travels net Delta outflow for the No Action Alternative by
down Middle River toward the Bay, while 60% is percentile. The flow rate corresponding to the 10th
carried by the Grant Line Canal and 5% is carried percentile represents a low rate of flow. It is the rate
by Old River toward the pumping plants. Water in offlow with a probability of being exceeded 90% of
Victoria Canal, Old River north of Victoria Island, the time. The rate of flow eo~ to the
and Middle River travels south toward the SWP- 90th percentile lies on the high end of the probability
CVP Project export locations at the Banks and distribution. It has a probability of being exceeded
Tracypumping plants, only 10% ofthe time. The rate offlow

Water in the central Delta tends to flow westward the median, has a 50% probability of being

through the west Delta, toward the Bay. Central exceeded. Over time, about half the flows are less

Delta water enters the Old and Middle River than the median and half are greater.

channels at their mouths and flows through Tttrner, February typically has the largest variation of netEmpire, and Columbia cuts, which connect the
upper San Joaquin River with Middle River. Central Delta outflow, ranging from 11,000 efs (10th

Delta water includes inflows from the San Joaquin percentile) to 133,000 efs (90th Ic~rcentile), in

River and east-side streams, as well as Sacramento
addition to the largest median flow of 31,000 cfs.

River flow diverted through the DCC and August has the smallest variafi~ of net Delta

Georgiana Slough. FaLse River, Dutch Slough, and outflow, ranging frown 3,000 to 5,000 efs for the
10th and 90th percenlfles, reslxX~vely. The outflow

the San Joaquin River carry water west toward the distn%ution for the No Action Alternative is s’unilarBay. to that of existing conditions.

Net Delta Outflow                       Table 9 presents two methods of comparing the
~ees between the No Action Alternative and

Using DWRSIM modeling, differences in net Delta existing conditions. The difference in distributions
outflows between the No Action Alternative and (the third set of numbers in Table 9) was obtained
existing conditions were evaluated. For the No by sulmacting the eorrespond~ percentile values
Action Alternative, average annual Delta outflow for the No Action Alternative from the values for
was 20,000 efs and ranged from 5,600 to existing eondifiom. For example, the outflow
92,000 efs. The average annual Delta outflow for eorrmponding to the 90th peremtile January net
existing conditions was 20,700 efs and ranged flora Delta outflow for the No Action Alternative is
5,500 to 94,300 efs. Monthly average outflows for subWaeted from the 90th percentile January net
~ No Action Alternative would be similar to Delta outflow for existing conditions to obtain a
outflows for existing conditions. These represent negative 3% differmee in the two distributions.
negligt~ole changes in both the wet and dry season
outflows. The distribution of differences (the last set of values

in Table 9) is determined by first calculating the
Figure 8 compares fl~e monthly total Delta outflow percentage diffea’enees in eada of the paired monthly
under existing conditions to no action conditions values (not shown) from DWRSIM modeling of No
both for long-term and critical period averages. Action and existing eondiliom. The table ~ows the
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distffoution of these percentage differences. For Salinity
example, Table 9 shows that Delta outflow has
about a 10% probability of being 4% higher under Under the No Action Alternative, increased
the No Action Alternative than under existing pumping from the south Delta relative to existing
con~’ons, condiu’ons would probably increase ~he potemial for

Tbe distribution of differences illustrates that, most Delta toward the export pumps. The difference is
of the time, flows under the No Action Alternative expected to be small most oftbe lime becaum south
would not be much diffexent fix~a flows under Delta pumping is limited by the capacity of the
existing condicfions. The geatest departur~ occur H.O. Banks pumping plant and by the consWaints
in Jttm, when 40% of the paired values differ by at on the X2 position set by the Bay-Delta WQCP. In
least 16%, and 10% ofthe paired vahes differ by at some mouths, particularly June, decreased net Delta
least 30%. The negative sign indicates that flows outflow during low flow periods, combined with
under the No Action Alternative were less than high summer export demand, increase th~ potential

rcmlts suggest ~ th~ No Action Alternative may the X2 position is not significantly affected by the
result in a potenthlly significant adv~rs~ impact on No Action Alternative, suggesting that the salinity
June Delta outflow relative to existing condilions. �ffects would not be severn.

Table 9 shows that in June the largest percentage of
decreases in outflows under the No Action BAY REGION
Alternative occur when flows am low. Th~ higher
50% flows under both the No Action Alternative
and existing conditions are ¢onalc~arable. Howevcx, SURFACE WATER SUPPLY ANDflows lower than tbe median teM to be 15 to 20%
lower under the No Action Alternative than under MANAGEMENT

June experiences substantial reduction~ (~es substantially except to increase south Delta

greater than 10%) about 50% oftho time. In deliveries. There may be a small decrease in Delta

winter, substantial decreases occur about 10 to 20% outflow to the Bay during wet years and higher

Central Delta Outflow       ~ Contra Costa Water District and Santa Clara Vaney
Water District) may increase to meet higherAs discussed above, it is likely that increased export     demand in the rcgi~ Increases would occur during

from storage during low runoff years would
BAY-DELTA HYDRODYNAMICShcrea~ cross-Delta flows toward the export pumps

under the No Action Alternative. Delta
hydrodynamic modeling has not been completed, Tl~ No Action Alternative would reduce f~shwater

and no quantitative estimates of~ impacts oftbe itow to tbe Bay by 3% or more in 25% of the

No Action Alternative on Cenlxal Delta outflow are
available, winter. If the average fall and wimer Delta outflow

is 30,000 ¢fs, the No Action Alternative would
reduce net Delta outflowby 900 ¢fs. Tbe amoum of
freshwater flowing to the Bay t~m the Delta would
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Maintaining net Delta outflow is more critical
during spring and summer when municipal and Sacramento River

discharge is needed for fish migrations. Table 10 provides the annual Sacramento River

X2 Position for the No Action Alternative. Average simulated
Shasta inflow frcxn 1922 to 1994 was 5.5 MAF,

ThecompafisonofX2 position between the No witharangeof2.4 to 10.8 MAF. Total

ou DWRSIM modeling and shows very little averaged alx~ 11 MAF, with a range of 4.2 to
differences. The No Action Alternative tends to 25.1 MAF. Shasta inflow averages about half of
move the average X2 location slightly upstream, on the total Sacmam~ River inflow. The average
the order oftenths ofldlometers, simulated Trinity River export was ~ 900 TAF,

increasing the total water available for allocatiou in
Under the No Action Alternative, Delta modeling the Sacmnm~ River Basin above the Feather
results indicate that the average X2 position over the River by about 8%.
16-year period would range from a maximum
seaward position of about 70 km (which is about Total simulated diversiom averaged 3.25 MAF, and
10 km west of Collimville and within Suisun Bay) the average simulated imtream flow allocation at the
in May to a maximum landward position in Navigation Gmlrol Point at Knights Landing was
September ofabout 85 km (which is 5 km east of 3.1MAF. When these two bemtidal uses are
Collins~e and just inside the Delta). X2 position added toget~, total annual Sacramento River uses
is a tvgulatory standard, so system Olm’ations would range from 4.9 to about 7.9 MAF, with an average
be modified, as needed, to cmure that the standard is total use of 6.7 MAF. The fraction of total runoff
met. (not including Trinity River exports) that is used for

beneficial uses therefore ranges from less than 50%
Figure 9 compares the monthly X2 position under in wet years to more than 100% in several dry
existing conditions to .no action conditions both for years.
long-term and critical period averages. For long-
term averages, there is very little difference in X2 The No Action Alternative simulation results
position between existing conditions and no action indicate that an average of 1.5 MAF of Shasta
conditions, while critical period averages show inflow are stored and later relea.~d for beneficial

and no action conditions, indicates that an average of’about 375 TAF of
carryover storage are used to augmmt water supply
in dry years. The retraining 1.1MAF are used for

SACRAMENTO RIVER REGION seasonal storage and releases. The direct uses of
runoff for imtream flow and diversioas in the
Saxaanx~ River Basin averages 5.4 MAF;
thc~ore, the remaining 1.3 MAF must be supplid

SURFACE WATER SUPPLY AND fi’om Trinity River exports and Shasta storage
MANAGEMENT relea.~s. Figure 10 compares monthly average

Trinity River conditions both for long4enn and critical period
averages.

Because Trinity River flow is stored in Clair Engl~
Reservoir and div~d to the Sacramento River,
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conditions both for long-term and critical period Feather River
averages.

Table 11 indicates that the average Oroville inflow
Figure 19 shows the distribution ofmonthly was about 4 MAF, with a range of 0.8 to 9.0 MAF.
simulated flows at the Navigation Control Point Total inflow (including Yuba River) averaged 6.8
near Knights Landing. The instream flow MAF, with a range of l.6 to 16.9MAF. Table 11
requirements are often one of the controlling factors also indicates that total annual simulated No Action
for water management in summer and fall. Shasta Alternative diversions on the Feather River averaged
storage releases are used to provide water for 2.5 MAF, with about 1 MAF fi~rn Thermalito "
diversions along the Sacramento River and Aflerbay and flaerefore about 1.5 MAF downstream
maintain the speeifled flows at the Navigation fi’om Therma/ito Afferbay. The DWRSIM
Control Point. diversions downslream ofThennali~ Afferbay

apparently represent Yuba and Bear river diversions
The No Action Alternative simulation indicates that (although these cannot be supplied with Feather
an additional 1 MAF of storage releases and Trinity River water), as well as irrigation diversions from
exports (managed flow releases) are made beyond the lower Feather River. The 1.5 MAF simulated
that required for Sacramemo River uses. These diversions are much larger than the historical Yuba
releases are presumably used in the Delta for in- River diversions of about 500 TAF, suggesting that
Delta diversions, exports, and Delta outflo~ 1 MAF of simulated diversions occur along the
however, the simulation results indicate that an Feather River downstream of Thennali~ Afterbay.
average of 615 TAF of these managed Trinity River
exports and Shasta storage releases are made duringThe average simulated No Action Alternative
months with surplus Delta outflow and are therefore instream flow allocation at Gridley (upstream of the
not needed for any Delta water uses. Some of these mouth of the Yuba River) was about 850 TAF.
surplus Sacra.memo River managed flow releases This amount also was assumed to apply to the
are the result of flood control storage reductions, but mouth of the Feather River for beneficial use
some of this simulated water supply could possibly assessment p~. When these two beneficial
be reopemted to better match actual downstream uses (instream flow and diversions) combined, the
water uses. total annual Feather River uses range from 2.5 to

about 3.7 MAF, with an average total use of
Figures 11 and 12 compare flows downstream of 3.3 MAF. The fiaefion oftotal runoff (including
Keswick and Wilkins Slough, respectively, under Yuba and Bear rivers) that is simulated for
eTdsting and no action conditions, both for long-term beneficial uses averages about 50% and ranges
and critical period monthly averages. Long-term fixxn less fluan 20% in wet years to more than 100%
flow averages downstream of Keswiek are higher in several dry years.
during fall and winter months under existing
conditions than under critical period conditions, and The No Action Alternative simulation results
are lower July through September. For critical indicate that an average of 1.1 MAF ofthe Lake
period flow averages, flows are higher during Oroville inflow is stored and later released for
March through June under existing conditions than beneficial uses. Figure 13 compares momhly
they are under no action conditions. At Wilkins average storage at Lake Oroville under existing and
Slough, critical period flow averages under existing no action coMitions both for long-term and critical
conditions show a sharp increase during May that period averages. The simulated carryover storage
then level off throughout June, while no action sequence indicates that an average of about
conditions show a gradual increase of flows May 395 TAF of carryover storage is used to augment
through June. water supply in dry years. The remaining 700 TAF

are used for seasonal storage and releases.
The direct uses of runoff for instream flow and
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diversions in th~ Feather River Basin averages averages 1.5 MAF. About 300 TAF for uses are
2.5 MAF. ~ 770 TAF ofnses are suppliedby suppli~dby reservoir rdcases. TI~ remaining 170
reservoir releases. The remaining 380 TAF of TAF of releases must be allocated for downslream
releases must be for downstream u~s in the Delta. uses in the Delta. The instream flows aro also
Omvillo releases am required for about 23% of the available for uses in tbe 13~lta. Figure 17 compares
simulat~ total F~her River uses. monflfly av~ago storage at Folsom Lake under

Figure 14 shows the distribution of monthly according to long-term and critical period av~ages.
shnulated flows at the mouth ofth¢ Featl~r River Folsom storag~ is consistently higher under e~isting
for the No Action Alternative. TI~ flows fi~m tbe conditions than under no action conditions October
Yuba and t?~ar rivers usually increase the flows at through May, and lower April though September
Gridl~y, although substantial irrigation diversions according to critical period average.
w~re simulated downstream of Gridl~y as well.

Figur~ 15 C~l~res instream inflows at Verona
under existing ~nditions to no a~on c~nditions For the No A~tion Alternative, th~ demand for wat~
~ for l~-t~rm and critic~l l~riod monthly w~d continue to increase withont any

~ River were modeled using DWRSIM
American River with predicted 2020 demands. Figure 18 illustrates

tbe projected fr~qu~-y of ~ws for tbe ~
Table 12 indicates that t~J annual average River at Freel~rt for Moth existing ~xliti~ns and
simulat~ No Action ~ve Folsom Reservoir No Action Alternative. As shown in Figure 18, the
infl~vs from 1922 to 1994 were 2.6 MAF, with a highest flows in December and J~uary, ~hat is,
range of 450 to 6.5 MAF. Simuht~ diversions on th<~ that are equaled or exc~led in only 5 out of
the American River averaged 400 TAF. Instream every I00 yea~s, would be reduced by 2 to 3% for
flow requirements ra~ed fi’om less than 500 TAF the No A~on Alternative as compared to existing
in very dry years to a ~um of 2.3 MAF, with c~nditi~ns. For most months, low flows a~ma~y
an average of 1.5 MAF. Figu~ 16 ~ would be grea~ for the No A~on Alternative, as
inseam flows at H Strut un~r existing ~ndi~ions ~ to ~ c~diti~s, by 2 to 3%. These

peri~ monthly averages. There is notable Alten~ve and existing c~liti~ns are mt

not ~I~I to be substantiatly difi~eut than for
T~ ~on of Folmm R~rvok i~ow t~ is ~ ~ditions.
allocat~ for t~cial uses av~ about 70%,
ranging from abont 40% in wet years to more than
I00% in ~ dry y~rs. Th~ No A~tion SA~ JOAQU~ Rrv~R REGION

Alternative simulation results indicate that an
average of470 TAF of the Fdmm inflow is stored
and later rel~l for benefi~l nses. The SUR~A~ WATER S .UPPL¥ A~D
s~nulated can-yover storage sequence indicates that MANAGEMENT
an av~ of about IO0 TAF of canyover storage

~ 370 TAF are used for seasonal storage

flow and diversions in the American River Basin
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by these allocation indices.
Stanislaus River

Tuolumne River
Table 13 provides the annual Stanislaus River ~ter
management allocation summary as simulated for Table 14 provides the annual Tuolunme River water
the No Action Alternative. The average inflow from managem~ allocation smmmry as simulated for
1922 to 1994 was 1,240 TAF, with a range of 415 the No Action Alternative. Under the No Action
to 3,100 TAF. The No Action Alternative Alternative, the average simulated New Don Pedro
simulation results indicate that an average of Reservoir inflow from 1922 to 1994 was
385 TAF of the New Melones inflow are stored and 1,542 TAF, with a range of 200 to 4.5 MAF. Total
later rdeased for beneficial uses or released simulated water use (for instream flow and
downstream as excess flows. The simulated diversions) averaged 1,121 TAF and ranged t~cm
carryover storage sequence indicates tluat an average787to 1,314 TAF. The fiaetion oftotal nmoffthat
ofabout 185 TAF of carryover storage are used to is used for beneficial uses therefore ranges from
augment water supply in dry years. Tbe~ 29% in wet years to more than 100%in several dry
200 TAF are used for seasonal storage and releases,years (when carryover storage is used), with an
Total wa~ use (for instream flow and diversions) average use of 73% of the inflow. Figure 21
in the Stanislaus River Basin averages 900 TAF. compares New Don Pedro Storage under existing
On average, 675 TAF of this water can be supplied conditions to no action conditions ar.~ording to long-
directly by runoff, therefore, the remaining term and critical period monthly averages. New
225 TAF must be supplied from New Melones Don Pedro storage is consistently higher under
storage releases. Consequently, an average of existing conditions than under no action conditions
160 TAF ofthe 385 TAF of reserveir releases are according to both long-term and critical period
used for downstream water quality control or made averages. The difference in storage is more notable
for flood control p~. Figure 19 compares for critical period averages.
monthly storage capacity at New Melones Reservoir

Melones is considerable higher under existing indicate that an average of 421 TAF of the New

long-term and critical period monthly flow averages, released for bemfieial uses or rdeased downstream

Figure 20 compares monthly average instream flow sequence indicates that an average of 146 TAF of
at Goodwin Dam under existing conditions to no carryover storage are used to augment water supply
action conditions, both for long-term and critical in dry years. The remaining 275 TAF are used for
period monthly averages. Flows under existing seasonal storage releases. On average, 759 TAF of
conditions March through June show considerably the 1,121 TAF of water use can be supplied directly
lower flows than under no action conditions. Flows by runoff, therefore, the remaining 362 TAF of
are higher under existing conditions throughout the water used must be supplied from New Don Pedro
rest of the year, however. Reservoir storage releases. Consequoaly, an

average ofabont 60 TAF oftbe 421 TAF of
The fiaction of total runoff that is used for reservoir releases are unused in the Tuolunme River
beneficial uses therefore ranges from less than 50% Basin (generally in wet years).
in several wet years to more than 125% in several
dry years (when carryover storage is used), with an Figure 22 shows the comparison of instream flows
average use of 72% of the inflow. Because the at La Grange under existing eonditiom to no action
downstream releases for water quality control are eo~xlitions for both long-term and critical period
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menthly averages. According to long~ Upper San Joaquin River
a~rages, flows peak in ~ under ~
conditions and in May under no action conditions. Table 16 provides the aunual upper San Joaquin
During critical period, flows under both existing River water management allocation ~ as
conditions and under no action flows significantly simulated for the No Action Allemative. Under the
increase throughout March and rapidly drop May No Action Alternative, the average simulated
through June; however, this trend is more dramatic Millerton Lake inflow from 1922 to 1994 was
under existing eondPdons. 1,672 TAF. Total simulated diversions averaged

1,415 TAF and ranged fi’om 433 to 2,229 TAF.
Merced River The fracaon oftota  runofft t is used for

benefieiaI uses therefore ranges from 28% in wet
Table 15 provides the annual Merced River water years to more ~ 100% in several dry years (when
management allocation summary as simulated for carryover storage is used), with an average use of
the No Action Alternative. Under the No Action 85% of the inflow.
Alternative, the average simulated Lake McClure
inflow from 1922 to 1994 was 915 TAF. Total Figure 25 compares monthly storage capacity at
simulated diversions averaged 525 TAF, and the Millerton Lake under existing and no action
average simulated instream flow allocation below conditions. There is essenl~y no differ~ce in

43 TAF. When these two beneficial uses are added existing conditions according to long-term and
together, the total annual Merced River uses range critical period monthly flow averages.
from 395 to 647 TAF, with an average total use of The No Action Akemative simulation results
567 TAF. The fraction of total runoff for beneficial indicate that an average of 312 TAF ofthe
uses therefore ranges from less than 25% in wet Millerton Lake inflow are stored and later released
years to more than 100% in several dry years (when for beneficial uses or released downstream as excess
carryover storage is used), with an average use of flows. The simulated carryover storage sequence
62% of the inflow. The No Action Alternative indicates that an average of only about 24 TAF of
simulation results indicate that an average of carryover storage are used to augment water supply
280 TAF of the MeClure inflow are stored and later in dry years. The remaining 288 TAF are used for
released for beneficial uses or released downslream seasonal storage and releases. Total simulated
as excess flows. The simulated carryover storage diversions in the upper San Joaquin River Basin
sequence indicates that an average of about 90 TAF average 1,415 TAF. On average, 1,143 TAF of
of carryover storage are used to augment water this water can be supplied directly by nmo~
supply in dry years. The remaining 190 TAF are therefore, the remaining 271TAF ofwater used
used for seasonal storage releases. Figure 23 must be supplied from Millerton Lake storage
compares monthly storage capacity at Lake releases.
McClure under existing and no action conditions.
Storage at Lake McClure is slightly higher under no Instream flows at Vemalis under existing conditions
action conditions than under existing conditions for and no action are compared in Figure 26, using both
both long-term and critical period monthly flow long-term and critical period monthly averages.
averages. Flows under existing conditions are considerably

Figure 24 compares iustream flows at Crocker-

conditions for long-term and critical period monthly
averages. Figure 27 illustrates the projected frequency of

flows for tbe San Joaquin River at Vemalis for both
existing conditions and the No Action Alternative.
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As shown in Figure 27, the model results suggest mamgem~ under the CALFED alternatives, as
that there would be very littl¢ difference betweea the briefly deserilxxl below.
No Action Alternative and existing conditions for

differences in river flows between the No Action physical pumping capacity of the SWP and CVP
Alternative and existing conditions are not pumping plants, which is now approximately equal
considered potentially significant, to the combined physical eonveyan~ capacity of the

CVP Delta-Mendota Canal (4,600 efs) and the
California Aquedua (10,300 �~s). The monthly

SWP AI~ CVP SERVILE AREAS OlYrSmE maximum ~xport rato is th~r~ about 15,000
THE C~ VALLEY with a monthly volume of about 900 TAF. Nono of

tbe CALFED altmmiv~s would imr~aso this
~ physical export ~.

Ovor th~ long term, ddivori~s to tho SWP and CVP
Sorvice Areas Outside tho ~ Valloy am Th~ SWP pumping ~ga~y is curre~y ~ by

~ to in~reaso slightly duo to higher 2020 a U.S. Army Corps of Engineers (Corps) permit to
a daily avor,~ ofalx~ 6,680 cf~s, ~xcept duringdemand. Th~ in~r~s~s would occur during

ddivori~s is oxpected duo to lack of storage River inflow ~ Ik~mber 15 and March 15,

capacity. Wator supply conch’tions in tho SWP and wh~ the daily l~mitted ~ imreases by

CVP Sewic~ Areas Outside tl~ Central Valley third of the San Joaquin Rivor flow. Each of the

depend on Delta ~xports. Tho allocation of Delta ¢~ altmmives includes tbe possibility of

ass~ssm~at. Wat~ supply etforts w~re assumed to ~ls to allow tho tm’miltod SWP capacity to

be proportional to Delta exports dm~ges (seo Delta increase to th~ physical ~ of 10,300 ~fs.

water supply section).
Exports aro limited un~r th~ 1995 WQCP to a

Channel hydraulics of streams in tbe SWP and CVPspecie fra~on of the Delta inflow. Tho monthly

Sorvic~ ~ Outside the Central Valley aro not fra~on is 65% from July through January, and
~ to 35% from Fobrua~ (45% in some dry~ to be ~ in any way by th~ program.

Comparison of CAt.FED t~ r~ to a~ow ~ ~ (or p~
Altomativos to No Action r=~rv~r storago rdeascs, but only a portion

Altomativo (oxporCm~ow ~o) of ~ ~ mows

DELTA REGION in sor~ months to allow high~ Delta oqx~ts by

Sure, riLE WAT~ S~PL¥ ~
MANAGEMEI~I" Exports may be limited by lho minimum required

Ddta outflow ~ Delta inflow is not sufficieat to
provide the requi~ minimum outflow, supply th~

Several favors may limit Delta oxports. These
in-DeYm water supply diversions, and allow full-various limitations on Delta ~ports would hav~
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Each of the CALFED alternatives could increase
Delta inflows in some months to allow higher Delta Table 17 summafiz~ the general use of storage as
exports by reopemting existing storag~ or operating simulatod for ~ No Action Alternative.
new storage facilities, av~’age carryover storage indicates how much

storage is available (if n~led) in each tributary.
Other possible limitations on Delta exports are a The average storage release indicates how much
lack of aqueduct demands for water deliveries, a storage is used for seasonal or carryover purposes.
lack of reservoir storage space to store the exported The Sacramento River (Shasta Reservoir), Feal~
water, or both. Aqueduct demands (a combination River (Oroville Reservoir), and the Delta (San Luis
Of SWP and CVP) were assumed to be Reservoir) have the highest average annual storage
approximately 7.5 MAF under each of the releases. The average carryover storage used

Al~mative, the San Luis Reservoir is the only the next (generally, in dry-year sequences). The
simulated aqueduct storage facility. Under each ofSacramento and Feather rivers have the highest
the CALFED alternatives, additional aqueduct average carryover storage use, with about 400 TAF
storage facilities could be constructed to allow each.
increased Delta exports in months with sufficient
inflows that are now limited by the combination of Table 17 gives the three water allocation indicators

percentage of inflow that is stored in the reservoir
The opportunity for increased Delta exports under indicates the ability to manage mnoffto supply

can be estimated using the simulated No Action ratio is highest for the Trinity and Stanislaus rivers,
Alternative Delta water management conditions, with more than 30% of the inflow stored in the
W’ghout changing monthly Delta inflows or monthlyreservoir. The percentage of water that is released

compared with the allowable fraction of inflow, the satisfying wa~ supply needs. This release ratio is
permitted pumping capacity, and the physical slightly lower than 20% for the American and San
pumping capacity. Joaquin rivers, and greater than 30% for the

Tuolumne and Merced rivers. The Trinity River
Table 17 shows average simulated No Action has the highest release ratio of 38%.

for ~:.h tributary basin simulated in DWRSIM and Table 18 provides a comparison of aver’ago annual
for the Delta. The general water allocation south of Delta SWP and CVP water supply that
conditions for each tributary can be described by thehave been approximated with DWRSIM model
percentage of average annual runoff that is needed simulations for assumed operations undor all
for assumed (from simulation model) diversions andCALFED alternatives. Figure 28 provides an
assumed existing iustream flows. Iustream flows estima~ ofDELTA SWP and CVP water deliveries
require about 27% offl~ average runoff that goes tofor odsting conditions, no action and the program
the Trinity River. Tho Trinity River diversious are alternatives for the May 1928 through October
ultimately exports to tbe Sacmmnto River and the 1934 critical period and for the long-term period of
Delta. Sacramento River diversiom and iustream 1922 through 1994.
flows are approximately equal, with ~ requiring
about 30% of the aver’ago runoff. The reminder of
the Sacramento River runoff is stored for later use
or flows do~ as excess (unallocateO water
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BAY-DELTA HYDRODYNAMICS, Restoration Program targets do not apply) under the
No Action Altermtive are estimated to be less than

A sunmm7 of the potenthl hydrodynamic ~ of 2,200 cfs in April and May. Flows would incr~
all alternatives on the Delta is presented in Table 19. to ~ 4,000 ¢fs in above-normal water y~rs.
The sunum~ is pres~ by the alternatives’ Nearly 90% of the monthly av~ra~ w~ year flows
d~’ts on flow, velocity, and stag~; mass fa~; net would be less than 13,000 cfs. Bas~ on these

and salhi~y. The ~ is further brolam down flows would be more than double the a~rag~

to dat~. Th~ potential ~ffects of those and would be substantially larger than av~ag~
configurations that were not modeled were estimated monthly flows during most wet years. The ~ect of
by their sin~hrity to other configurations. 10-day pulse flows in late April and early May

~p~ as a perc~tag¢ ~ in monthly

Ecosystem Restoration Program av~aged flows would be less. Assuming that the
pulse flows occur for a 5-day lx~riod in both April

CVPIA flow targas (which ~ adopted in the and May, doubling the base flow would incream th~

Ecosystem Restoration Progam) would incream monthly av~ flow by about 17%. This would

flows in tn~outary streams during specified times of be consid~xl a larg~ ~ in th~ monthly averag~

y~ar to m~ ~nvironm~l obj~ives. The~ flow flow"
targ~ w~r~ not included in th~ modeling studies
used to prepare tbe quantitative analysis in this Av~age monthly Delta outflow is ~ to be

report. Taer~fore, this report contains only a less than the Ecosvstem Restoration Program flow

qualitative analysis oftbe d~’ts ofmeCdng tbe target of 20,000 cfs for April in about 60% of water

Ecosystem lk~ration Program flow targas, years. For May, Delta outflow is less than th~
Ecosystem Rgstoration Program tar~ in nearly

Ecosystem Restoration Progrm~ instr~un flow 70% ofwnter y~rs. h April, in about 15% of

wa~, additional purchases of water fi’om willing a’�~ monthly Delta outflow is less than 9,000

sellers, or rdeases fi’om new stora~ facilities, cfs. h May, in about 15% of wa~ years, it is less

Water to m~’t Ecosystem Restoration Program than 6,000 cfs. Tributary flows to the Delta would

flow ~ would be provided bas~ on tbe need to be increased in about 45 to 55% of water
following system of priorities: years (relativ~ to No Action Alternative conditions)

¯ lmpl~on of actions under consid~on me~t tbe Ecosystem P, zstoration Program targ~.

through th~ Cereal Valley Proj~t Delta outflow could be increased by:.

Improvement Act (CVPIA) Drai~
Programmatic Environmental Impact ¯ Reducing diversions frc~ the Delta,

crea~ under CALFED, and                  ¯ A combination of the above.

Th~ low~st 15% ofaverag~ monthly flows in the flows. The second option would not require

gxcenla~ of critical years wh~ Ecosystem flows would increas~ below the diversic~ points by
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fourth options would increase stream flows below Coordinated Watershed
th~ points at which water is addS. TI~ �t$~s on Management
various reaches ofth¢ San Joaquin Rivor and
tributaries thcroforo would depend on the locatiom Coordinated Watershed Managcm¢~ could havo a
at which flow additiom or subtractions v, er¢ made. variety of impa~ on channel hydraulics. Ctmgcs
The variables roprescntcd by these options arc too in flow in trunk streams downstroam of most
complex to ovaluat¢ in detail without the additional watorsh~ improvem¢~ projc~s would generally bc
computer modding studies. Howvvcr, a general less than significant. Tho �ffccts would b¢
estimat~ oftho upper tango of the �ff-cots can b¢ moderated by operation of major reservoirs that are
made if somo simplifying assumptions arc made. present on most large tributarics between the upper

watcrst~ and the valley ttoor.
hcreases in stream flows would b¢ needed to meet
tho 10-day Delta outflow pulse target for lato April The various possibl¢ watershed projects o:~uld alter
and early May. The estimates of Ecosystem flow regimes both in the upper watersheds and
Restoration Program Sacramento tn~butary flows downsavam. Depending on tho ~ and scale of the
wcro based on comparison of the ~ projects, d~ could range from very limited
Restoration Program May flow targot against the changes in flows in nearby stream roaches, to largo-
flow frequency distribution for tl~ Sacmmato scale ~ in flow regimes. Vegetation and
River at Freeport (Figur¢ 27). The estimato of habitat restoration projocts might imrcaso retention
Delta inflow due to additional Ecosystem of surfa~ water in tho watershed, resulting in
Restoration Program flows on tributaries of the San rcducod ¢xtrcmes in runoff (reduced peak flows and
Joaquin River was estimated by subtracting total increased base itows in streams).
Ecosystem Restoration Program flow targets fi’om
San Joaquin River flows at Vcmalis based on the Improvements in timber harvesting practices could
frequency distribution in Figure 27. Probabilities of substantially reduce peak flows and total runoff
water-year types used to estimate flows under the firm the forested areas. ~ or reforested
No Action Altomative wcr¢ based on historical trc¢ stands would increase ovapotranspiration,
frcquenoies, as follows: critical (16% of historical intorcq~tion, and infiltration of precipitation, all of
water years), dry (15%), below normal (17%), which rcduc~ runoff, h areas whore suowmclt
abovo normal (13%), and wet (39%). phys an important role in the flow regime, reducing

the �ffccts of timber harvesting would incrcas¢
Water Quality Program shading which tends to rcchcc direr ovaporation of

snow pac~ and maimaim tho snow pa~ks longor.
In general, the Water Quality Program would rely Ran~ improv~ a~vities could incr~s¢

expected to substantially affect stream flows or the both of which would tend to reduce runoff
I)dta. Cm’re~y, water occasionally is released vdocities and increase water retention in
flora ~ Shasta to dilute conc~wations of metals ~.
that originato from tho abandonM Iron Mountain
Mine,, a Sup~fuM sito on Spring Crawl Izachate Erosion control ¢4~’orts could result in redactions in

Sacramento River near Redding. However, reservoirs. B¢causo many orosion control dforts
rem~diafion of the Iron Mountain Mino is being aro exp¢ct~ to bo local and small-scale, this would
conducted under oversight by state and federal sligl~ly miuco ~ flows but would not
agenoies, indep~dent of the Water Quality substantially altor timing of thoso flows. Largc-
PmgrmrL These reracdial activities arc comid~cd scale ~ impro~, such as

Quality Program would not ~ this sonr~, would rcsult in more substantial bendi6.al impa~.
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During construction of erosion control projects, Water Transfers
short-term adverse impacts could be locally
significant but would not significantly affect basin Water transfers can increa~ strcamflows by
areas, lmple~Uation of standard erosion control increasing the amount of water transferred through

Stream restoration projects, such as removal of logs SWP and CVP pumps and carols south ofth~ Delta
and debris from stream dmnnels to promote fish and by system operating roles.
migration, could result in increased flow velocities
and erosion as the stream gradient is reestablished to Storage and Conveyance
a new equilibrium. The impacts would decrease
with time and distance downstream and would Alternative 1
generally be negligible in basin areas. Mitigation
measures could include placement of~ Surface Water Supply and
flow control structures, revegetation of stream Management
ckaunels and banks, or widening and/or lengthnaing

channels and export locations and tlm’efore would
Levee System Integrity Program        maintain the existing 1995 WQCP Delta

objectives. Under Alternative 1, however, it may be
feasible to increase the penniad pump~ capacity

Delta channel geometry may be altered by creating of the SWP Banks Pumping Plant to the physical

levees. Increased levee height, channel widening Progam (ISDP).
and deepening, and bank stabilization could result in
increased channel capacity. Channel widening Under Alternative 1, new storage fadlities may be
would result in reduced stream velocities and the ecmstrueted in the tributary basins and in the
potential for more sedimeat deposition. The Levee aqueduct service area. The purpose of tributary
System Integrity Program focuses on levee storage would be to divert and store excess runoff
improvements and modifications in the Delta. for release when Delta outflow or Delta export
Impacts on channel hydraulics outside the Delta are pumping could be augnm-aed to provide additioml
expected to be negligible, bendieial uses. ¯

Water Use Effidency Program          increased export pumping capacity under
Alternative 1. More water supply benefits may be

The Water Use Efficieaey Program does not specify obtained ffadditional in-Delta or aqueduct stom~
target water use reductions. The program could was ~astrueted under Alternative I. Additional

water for allocation to either water supply or

extent that reservoir releases were decreased, and storage facilities. Additional aqueduct storage
proportional reductions in exports. Resulting would allow-pumping to be shifted away from
changes in Delta hydrodymmics would depend on ~ with greatest entrainment or water quality
the size ofthe water use reductions. Net Delta impacts to months with reduced mWainnm~t or
outflow probably would be ~ although the water quality hnpaets.
quality of Delta outflow could be either reduced or
improved, depending on the change in Delta inflow. Table 20 provides an annual smmmry of simulated

alternatives. Results from DWRSlM 528 indicate
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that simulated exports with increased export velocities in the Delta would be similar to
pumping capacity would allow an average increase Configuration 1A except in the itrmxxti~ vicinity
in exerts of about 200 TAF. Results fi’om of the barriers and flow control measures while they
DWRSIM 532A indicate that new storage together are operating. The barrier at the head of Old River
with the increased pumping capacity would provide would prevent flow reversal in the San Joaquin
comiderable additional water supply reliability River.
benefits, increasing the average annual deliveries
fi~om 6.1 to about 6.7 MAF. Figure 29 graphically Configuration 1C..Configtwafion 1C involves
compares annual average simulated long-term and south Delta modifications that improve thecritical period deliveries for these CALFED circulation of flow and reduce reverse flows in thealternatives. Figures 30 and 31 graphically
compare total Delta exports and Delta inflows under south Delta. Average tidal flows, velocities, ~

various Delta alternatives, stages throughout the Delta based on DWRDSM1
modeling are shown in Figures 35 through 37 for

Bay-Delta Hydrodynamics the high-inflow, low-inflow/lfigh-pumping, and low-
inflow/low-pumping conditiom, respectively.

The hydrodymmie eff-eas of Alternative 1 on the
Delta are evaluated by its effects on: flow, velocity, For high-inflow conditions, differmees in.average

and stage; mass fiae; net Delta outflow; central flows between Conftgumfion 1C and the No Action

Delta outflow; X2 position; and salinity. Alternative are generally insignificant.

Flow, Vdoeity, and Stage. DWRDSM1 For low-inflow/high-pumping conditions, flows for

modeling was performed for Configurations 1A and Configmafion 1C are similar to flows for the No
Action Alternative, except near the operable1C to evaluate differences in monthly average flows,

velocities, and stages between Alternative 1 and the barriers. Similar to the No Action Alternative,

No Action Alternative. A comparison of flows, approximately 20% of the inflow fran the

velocities, and stages between Configurations 1A Sutter sloughs, 30% is diverted to the DCC, andand 1C and the No Action Alternative for a number
oflocatious in the Delta is presented in Tables 21, 20% travels down Georgiana Slough. The

remainder continues down the Sacrammto River.22, and 23 for high-inflow, low-inflow/high-
pumping, and low-inflow/low-pumping eonditiom, In the south Delta, however, a flow eoutrol

structure at Old River at Mossdale limits flow downrespectively. In general, only small changes in

San Joaquin River upstream of Disappointmentsouth Delta are associated with Alternative 1.
Slough. Therefore, water in Middle River at upper
Roberts Island is reversed, and flow in Grant LineConfiguraaons 1A and lB. Configuration 1A

involves reoperating existing facilities. Average
tidal flows, velocities, and stages throughout the
Delta, based on DWRDSM1 modeling, are shown For low-inflow/low-pumping conditions,

in Figures 32 through 34 for the high-inflow, low- approximately 20% of the inflow from the

inflow/high-pumping, and low-inflow/low-pumping
conditions, respectively. For these eouditions, Sutter sloughs, 35% is diverted to ~ DCC, and

flows, velocities and stages of Configuration 1A and 20% travels down Georgiana Slough, similar to the

the No Action Alternative do not differ No Action Alternative. In the south Delta, of the

substantially. San Joaquin River inflow at Vemali_s, more flow is
directed down the San Joaquin River for

Configuration 1B is similar to Configuration 1A, Configuration 1C, than in tbe No Action

with the addition of operable barriers, flow ¢outrol Alternative (about 50% is diverted to Old River and

measures, and fish sereells. Thus, flows and
50% remains in the Sail Joaquin River channel).
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Thus, more flow is carried to th~ pumps via 01d released at all locatiom under Gmfigumtion 1C is
River, and less is carried via Grant Line Canal. similar to the f~e of mass under the No Action

Alternative. For low-inflow/low-pumping
Them am no substantial ~ces in velocities and conditions, mass rel~sed at all locations would
stag~ bawam Configuration 1C and tbe No Action have a s’nnilar faro as that for tho No Action
Alternative except in areas near the flow control Alternative except for mass released at Vemalis.
stm~. For low-inflow/high-pumping Less mass released at Vemalis reaches tbe pumps,

observed in the San Joaquin River and Middle River Net Ddm Oulflow. Figure 38 compares total
near upper Roberts Island. Delta outflow under various Delta alterm~es.

Av~age velocities in th~ Delta for both low- reduced as a result of the increased export capacity

inflow/low-pumping conditions are well below tbe north and south Delta surface storage. The higher
nominal scour velocity of approximately 3 fps at all export capacity would increase the mamtxx of
locations in the Delta. Average velocities in th~ months with flows in the range of the minimum flow
I)elta for high-inflow conditions am generally below requireme~ (3,000 to 8,000 cfs) specified in the
the nominal scour velocity of approximately 3 fps State Water Resources Control Board (SWRCB)
except on the outskirts. Tbe Sacramento River at WQCP (SWRCB 1995).
Hood, div~ion to Steamboat/Sutter sloughs,
Steamboat slough, San Joaquin River at upper Table 28 shows the distnbution of the differences in
Roberts Island, and Old River at Mossdale all have net Delta outflow between Alternative 1 variaticm
averag~ velocities higher than 3 fps. This is and the No Action Alternative. The primary

(S~t~mber through March), resurdng in I~ Der~
MassFate. Themass fate is presemed in outflow about 25% oftbe time. Tbemagnimdeof

Tables 24 through 27 for high-inflow/high- changes during this time period raxg¢ ~ zero to
pumping medium inflow/low-pumping, low- more than 40%. The ~ces in net Delta
inflow/high-pumping and low-inflow/Iow-pum4~ing outflow from April through August are negligible.

the mass fate for Co~gurafion 1A and the No
Action Alternative. Modding of both indicates that To timber analy~ the critical (low) net Delta
the number of months with Delta outflows in the outflow, dkanges in outflow in the range of the
3,000- to 4,00o-c~ range do not change. WQCP minimum flow requirements (3,000 to

8,000 cfs) were e~nined more closdy. Figure 39

with the addition of operable barriers, flow control lower outflow range. This analysis indicates that

Delta would be s’anilar to Configuration 1A. 3,000- to 4,000-cfs range would not daang¢. The
mLmber of months with flows between 4,000 and

For high-inflow/high-pumping conditions, medium 6,500 cfs would increase by 3% (fi, om 226 to
inflow~ow-pumping conditions and low- 250 months). The number ofmcn~ with flows
inflow/high-pumping conditions, the fate of mass greater than 6,500 cfs would decrease by

approximately the samo amonm.
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Central Delta Outflow. Figure 40 shows the the natural variability in X2 positions. The eastem
frequency distributions for Configurations 1A and X2 positions (highest No Action Alternative values
IC and the No Action Alternative. Alternative 1 did in Table 31) do not change fi’om the No Action
not affect the number of months with reverse flowsAlternative.
(shown as negative). Hoover, the figure suggests
an increase in the magnitude of upstream flows; the Salinity. Salinity for the No Action Altemative
number of monlia.s in the -5,000 to -2,500 cfs range was based on the same modeling study as
decreased while the number of months in the Configumlion 1A; therefore, ~on 1C is
<-5,000 cfs range increased, compared to ~on 1A. Salinity was

analyzed at four locations: tl~ San Joaquin River at
Table 29 shows the distribution of central Delta Jersey Point, the Sacmmmto River at Emmaton,
outflows by month. The distribution does not Old River at Rock Slough, and Clifton G:mrt
appear to change when compared to the No Action Forebay. Tables 31 through 34 show the
Alternative. Of those flows originally in the percentiles for the differences in salinity between
upstream direction, about half increased in Configuration 1C and the No Action Altemati~.
magnitude; the maximum increase is around 3,600Increases greater than 10% are highlighted. The

decreased in flo~ the maximum decrease is around
3,500 cfs, with an average of 350 cfs. No substantial clmge in salinity was observed at

Jers~ Point or ~. Configuration 1C
Configuration 1B is similar to Configuration 1A, increased salinity in April, May, and June about
with the addition of operable barriers, flow control 50% of the time, with increases in magnitude
measures, and fish screens. The barrier at the headranging from 10to30%. Configtu~on 1C
of Old River would reduce reverse flows in the San substantially affected the salinity at Clifton Court
Joaquin River. Forebay. On average, about 50% of the monthly

salinities increased 10% or more. Essentially no
X2 Position. Table 30 shows the distribution decreases in salinity were observe.

of X2 position. Potmtial impacts wore assessed by
identifying relative changes in the X2 position These results suggest that Configuration 1C would
gremr than or equal to I kin. Differ~ces greater incnmse salinity inthe south Delta, presumably due
than 1 km are highlighted in the tabl,. The same to increased flow in Old River toward the export
general patterns of change observed in net Delta pumps. ~on 1C also would increase the

Figure 41 ~ X2 positions under various flows in the central Delta also seen under
Delta alternatives. Alternative 1.

Und~ Alternative 1, the western positions of X2 Alternative 2
(lowest No Action Alternative values in Table 31)
move upstream from 1.3 to 4.2 kms during late Surface Water Supply and
summer and fall. The changes in September are 13 Management
to 19% ofthe hydrologic range in X2 position. The
changes in December are 10to 19% ofthe Alternative 2 would modify the Delta channels to
hydrologic range in X2 position. In January, the X2 allow a much greater through-Delta transport of
position tends to move eastward from 1.2 to water and could include an in-Delta storage fitcility
3.5 lans. The range in the position of X2 in and larger new aqueduct storage capacity.
January is 30 kms, which represents 4 to 13% of
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Substantial beneffts may be associated with land useNo Action Alternative generally would be small,
changes and both terrestrial and aquatic habitat except at locations with channel modifications.
improvements. Reduced agricultural drainage may Under C(mfiguration 2B, approximately 35% of the

intrusion could result from changes in the tidal diverted to Steamboat and Sutter sloughs, and I0%
flows and mixing between the Suisun Bay and would be diverted to Georgiam Slough. These
central Ddta. No distinct water supply benefits are diversiom would be less than the diversiem for the
associated with Alternative 2 compared to No Action Alternative. Under Configuration 2B,
Alternative 1, however, because the same potential approximately 20% of the ~ River flow
for increasing the permitted Delta export pumping would be diverted to the Hood imake and
capacity and comtmeting additional upstream and subsequently travel down the Mokelumne River,
aqueduct storage may be included in both where flows in the North Fork would
Alternative 1 and Alternative 2; therefore, the same approximately double due to setback levees.
range of potential water supply benefas (compared
with the No Action Alternative) is possible for For low-inflow/high-pumping conditiom for
Alternative 2 as for Alternative 1 (Table 20). Configuration 2B, Sacramento River water flowing

into the I)elm gemmlly would increase. For
Figures 42, 43, and 44 graphically compare total Configuration 2B, approximately 10% ofthe inflow
Delta exports and Delta inflows under various Delta t~om the Sacmmmto River would be diveaed to
alternatives. Steamboat and Sutter sloughs, and 5% would be

diverted to Georgiana Slough. These diversiom
Bay-Delta Hydrodynamics would be less am those for the No Action

Alternative. Under Configuration 2B, .
Flow, Vdodty, and Stage. A comparison of approximately 60% of the Saemmmto River flow

flows, velocities, and stages between Configurations would be diverted to the Hood intake and
2B, 2D, and 2E and the No Action Alternative for a subsequently travel down the improved ehannds of
number of locations in the Delta is presented in the Mokehmne River, where flows would more
Tables 21, 22, and 23 for high-inflow, low- than double those ofthe No Action Alternative. In
inflow~gh-pumping and low-inflow~ow-pumping file south Della, a flow-cxxm’ol structure at Old
conditions, respectively. In general, Alternative 2 River at Mossdale would limit flow down Old
would increase flows through the Delta from the River, e "hminating reverse flow in the San Joaquin
Sacramento River in the north to the export River between Prisomrs Point and the head of Old
locations in the south. River. The flow down the San Joaquin River would

be inereasd, flow in Old River at Fabian Tract
Configurations 24 and 2B. Configurations 2A would be reversed, and flow down the Grant Line

and 2B include north and south Delta improvements Canal would be reduced.
and a 10,000-¢fs Hood intake. These alternatives
improve conveyance and circulation of flow and Ccma~ to the No Action Alternative, most of the
reduce reverse flows intheIMm. For water intbe central Delta would flow west. Central
Configmafion 2B, a~erage tidal flows, velocities, Delta water would enter Old River and Middle

DWRDSM1 modeling, are shown in Figures 45 Turner, Empire, and Columbia cuts, which connect
through 47 for the high-inflow, low-inflow/high- the San Joaquin River with Middle River, wottld be
pumping, and low-inflow/low-pumping conditions, increased under Configuration 2B. Dutch Slough
respectively, would carry water into the Delta, while False River

and the San Joaquin River would carry water

average flows between ~ons 2B and the
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For low-inflow/low-pumping conditions, the results The hydrodynanfie effects of Configuration 2A
are similar to the low-inflow/high-pumping would be the same as presented for Configuration
conditions but less extreme due to the reduced 2B, except that Configuration 2A does not include
demand at the pumps. Diversions would be less to SWP and CVP improvemenls. The main
the DCC and to G-eorgiana Slough than the hydrodymamic effect of the SWP and CVP
diversions for the No Action Alternative. Under improvements is that the source ofwa~ for the
Configuration 2B, approximately 30% of the Tracy Pumping Plant may be the Clifton Court
Sacramento River water would be diverted to the Forebay instead of Old River.
Hood intake and subsequently travel down the
Mokelurnne River. In the south Delta, more flow Configuration 2D. Configuration 2D would
would remain in the San Joaquin River (about 50% improve circulation of flow and reduce reverse
would be diverted to Old River near Mossdale and flows in the Delta via a Mokelumne River
50% would remain in the San Joaquin River Floodway, east and south Delta habitats, and a
channel and flow past Stockton). Ofthe flow 10,000-cfs Hood Intake. Average tidal flows,
diverted to Old River, approximately 35% would be velocities, and stages throughout the Delta, based on
carried by the Grant Line Canal, and 20% would be DWRDSM1 modeling, are shown in Figures 48
carried by Old River toward the pumping plants, through 50 for the high-inflow, low-intlow/lfigh-
Water in Middle River at upper Roberts Island pumping, and low-inflow/low-pumping conditions,
would flow upstream toward the head of Middle respectively.
River. The ratio of flow in Old River to flow in
Middle River (about 1.5) would be slightly higher During high-inflow conditions, differences in
for Configuration 2B than for the No Action average flows between Configuration 2D and the
Alternative. As with the No Action Alternative, No Action Alternative are generally small, except in
most of the water in the central Delta would flow locations where eimnnel modifications ocxan’red.
west. Under Configuration 2D, approximately 35% of the

inflow from the Sacramento River would be
The velocities and stages of Configuration 2B and diverted to Steamboat and Sutter sloughs, and 10%
the No Action Alternative do not differ would be diverted to Georgiana Slough. These
substantially, except in areas near flow-eoutrol diversions are slightly less than the diversions for
struetm~. During low-inflow/high-pumping the No Action Alternative. Under
conditions, the flowwamlxol structures were Configuration 2D, approximately 20% of the
operating and large changes in velocity and stage Sacramento River flow would be diverted to the
were observed in the San Joaquin River and Middle Hood intake and subsequently travel down the
River near upper Roberts Island. Mokelunme River, increasing the flow in the South

Fork of the Mokelumne River. h the south Delta, as
Average velocities in the Delta for both low- for the No Action Alternative, about 60% of the San
inflow/high-pumping conditions and low- Joaquin River inflow at Vemalis would be diverted
inflow/low-pumping conditions are well below the to Old River near Mossdale, and 40% would remain
nominal scour velocity of approximately 3 fps at all in the San Joaquin River channel and flow past
locations within the Delta. Average velocities in the Stockton. Ofthe flow diveaed to Old River,
Ddta for high-inflow conditions are generally below approximately 5% would travel down Middle River,
the nominal scour velocity of approximately 3 fps, while 65% would be carried by the Grant Line
except on the outskirts. The Sacramento River at Canal and 20% would be carried by Old River
Hood, diversion to Steamboat/Sutter sloughs, toward the pumping plants. Water in Victoria
Steamboat Slough, San Joaquin River at upper Carol, Old River north of Victoria Island, and
Roberts Island, and Old River at Mossdale all have Middle River would travel north. The ratio of flow
average velocities higher than 3 fps, which is carried north from the south Delta in Old River to
generally consistent with the No Action Alternative. Middle River would be about 3, an increase over the

No Action Alternative due to setback levees. As for
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the No Aaion Altemalive, water from th~ central a Ioss~ degree because of the reduced demand at the
Delta would flow out ofth~ I)elm through th~ San pumps.
Joaquin River and through Franks Tract and
connecting charnels (False River and Dutch In most ofth~ Delta, velocities or stages would not
Slough). differ substantially havax~ ~o~ 2D and

the No Action Almmafive. In locations with setback
For low-’inflow/high-pumping, the hydrodymmic lcv~x~, ~, the velocity would decrease and
effects of Configuration 2D would be s’m~lar to minimum s~ges would increase. In Old River and
those of Configurations 2A anti 2B, except in areas the South Fork ofth~ Mokelunme Riw’, th~
with sabac.k levees. Sacramento River water ve, locities would decrea~ byup to a factor of 4;
flowing through lhe Delta to the pumps g~y minimum stages wo~ld almost double in channels
would increase~ and San Joaquin River water with setback l~vz~S. Also, in areas near flow-
flowing to th~ pumps would decream. For conlml structures, changes in velocities and stages
Configtwation 2D, approximately 10% of the inflow were observed. During low-inflow/high-pumping

Steamboat and Sutter sloughs, and 5% would be v~locity in the San Ioaquin River near upper

less than thos~ for th~ No Action Alternative. Grant Line Canal and Old River at Fabian Tract
Additionally, for Configuration 2D, approximately decreased substantially. A slower velocity would
70% of the Sacmma~ River flow would be decrease sediment transport and increase
diverted to the Hood intake and subsequ~ttly travel sedimmtation in the channel.
down the Mokelumm River, increasing flow down
th~ South Fork ofth~ Mokelurnne River. In th~ Av~age velocities in the Delta for both low-
south Delta, of th~ San ]oaquin River inflow at inflow/high-pumping conditions and low-
Vemalis, no water would be diverted to Old River inflow/low-pumping c(mditions were well bdow the
near Mossdale due to th~ operable barrier at th~ nominal scour wlocity of approximately 3 fps at all
head of Old River, eliminating reverse flow in th~ locations in th~ Delta. Av~g~ velocities in the
San loaquin River. Water in Old River at Fabian Delta for h~gh-inflow condi~’ons generally were
Tract and Middle River at upper Roberts Island below th~ nominal scour velocity of approximately
would be revexsed. Contra~ to the No Action 3 fpsexcept~mtheoumldm. The~

¯ ARemativ~, water in Victoria Carol, Old River River at Hood, diversion to Steamboat/Sutter
north of Victoria Island, and Middle River would sloughs, Steamboat Slough, San Ioaquin River at
travel south toward th~ Delta export locations at th~ uplxn" Roberts Island, Old River at Mossdale, and
Banks and Tracy pumping plants. The ratio of flow the Grant Line Canal had av~ge velocities higher
in Old River to flow in Middle River, approximately than 3 fps, which is ge~tlly consistent with the No
3, would be higher for Co~gumtion 2D. Most Action Alternative.
water in the central Delta would flow west. Central
Delta water would enter Old River and Middle Configuration 21~ Average tidal flows,

Empire, and Columbia cuts, which connect fl~ DWRDSM1 nxxleling, are shown in Figures 51

False River and the San loaquin River would carry respectively. For high-inflow conditions, ~ces
water westward, in the average flows ~ Configurations 2E and

th~ No Action ~v~ am mostly in the north
For low-inflow/low-pumping conditions, the Delta. A ~ increase in flow down G-eorgiana
hydrodymmic effects of Configuration 2D were Slough (50% ofth~ Sacramento Rivex flow) is due
s’nnilar to thorn for low-’mflow/high-pumpin~ but to to th~ increased capacity at Tyler Island. Therefore,

less Sacramento River flow is diverted to Steamboat
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and Sutter sloughs (30% of the Sacramento River velocities in Gram Line Canal and Old River at
flow), less flow travels down the Sacramento River, Fabian Tract decreased substantially.
and more water flows into the Central Delta and out
to the Bay via the San Joaquin River near Antiock Average velodties in the Delta for both low-

In the south Delta, the ratio of flow in Old River to inflow/low-pumping conditions are wall below the
flow in Middle River is about 3, which is higher for nominal scour velocity of approximately 3 fps at all
Configuration 2E due to setback levees, locations within the Del~ Average velocities in the

Delta for high-inflow conditions are generally below
For low-inflow/high-pumping conditions for 3 fps, except ou the omskias.
Configuratiou 2E, a large increase in flow through
Gcorgiana Slough (70% ofthe Sacramento River Mass Fate. Using DWRDSM1 modeling, the
flow) would result in less Sacramento River flow fate of mass released into the Delta waterways at
diverted to Steamboat and Sutter sloughs (15% of various locations was analyzed. The mass fate is
the Sacramento River flow) and less flow traveling presented in Tables 24 through 27 for high-
down the Sacramento River. In the south Delta, of inflow/high-pumping, medium inflow/low-pumping,
the San Joaquin River inflow at Vemalis, a flow- low-inflow/high-pumping and low-inflow/low-
control structure at Old River at Mossdale would pumping ¢onditicm, respectively.
limit flow down Old River, e "hmmfing reverse flow
in the San Joaquin River. Therefore, the flow down For high-inflow/high-pumping conditions and mass
the San Joaquin River would be increased; and released at Freeport under Configurations 2B and
flows in Old River at Fabian Tract, Grant Line 2D, substantially more mass retained in the Delta
Canal, and Middle River at upper Roberts Island aeter 60 days. Also, for mass released at
would be reversed. The ratio of flow in Old River Terminons, slightly more flowed past Chipps Island.
to flow in Middle River is about 3, which is higher

Alternative 2 variatiom, and injectiom at Jersey
For low-inflow/low-pumping conditions, the results Point, San Andreas ~ and Prisoners Point,
in the north Delta are sin~lar to the low-inflow/high- ~ pemmtage of mass flowing past Chipps Island
pumping conditions but less extreme due to the is larger and the percentage of mass reaching the
reduced demand at the pumps, export locations is smaller than those for the No

Action Alternative. For the injection of mass at
Velocities and stages of Coufigulation 2E and the Freeport, more mass remains in the Delta ai~
No AMen Alternative do not differ substamially, 60 days for Configurations 2B ~ 2D. For
except in the ¢hanmls with setback levees or nearby Conflguratiou 2E, more mass released at Terminous
habitats. In Old River and the South Fork of the remains in the Delta and less reaches the pumps
Mokelunme River, the velocities decreased by up to after 60 days.
a factor of 4 in the ¢hannds with sethack levees. A
flower velod-ty would decrease sedimem ~rt For low-inflowAfigh-pumping conditiom, there is no
and would increase sedimentation in the channel, significant differmce between the fate of mass under
Minimum stages in ckannels with setback levees Configuration 2B and the fate of mass under the No
increased by almost a factor of 1. In Georgiana Action Alternative. For Configurations 2D and 2E
Slough at high-inflow conditions, th~ stage is for injoctiom at Termimm and Freeport, mass
considerably less for Configuration 2E than for the remains in the Delta longer due to habitat
No Action Alternative. Velocities and stages also improvements. Also at Terminons, less mass flows
changed in the areas near flow-control structures to the exports and more flows past Chipps Island.
while they were operating. During low-inflow/high-
pumping conditions, the velocity in the San Joaquin For low-inflow/low-pumping conditions for
River near upper Rotx~ Island increasat, while the Configuration 2B, more mass released at Vemalis is
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trapped on Delta islands and less reaches the Central Delta Outflow. Alternative 2 shows a
exports. For Configurations 2D and 2E for dramatic reduction in upstream flows in the central
injections at Tenninous and Freeport, mass rm~ns Delta Region f~r each of th~ configurations
in the Delta longer due to habitat impro~, modeled. All oftbe configurations that include
Also at Terminous, less mass flows to the exports ’ increased diversions from tim Sacrame~ River in~
and more flows past Chipps Island. th~ cealral Delta help to reduce or ~

upstream central Delta flows.
The mass fate of Configuration 2A would be tbe
sar~ as presmted above except that Configuration ~ons 2B and 2D, which include a 10,000-
ZA does not include SWP and CVP improvemems, cfs Hood diversion from the S~ River into
The main effect ofthe SWP and CVP th~ ~ Delta, reduce th~ number ofmonths with
improvements is reduced pumping; therefore, less upstream ce~a’al Delta flows from 60% to about
mass may eed up at the export locations. 6% (see Figure 40). Configuration 2E, which

includes Tyler Island habitat improvemc~ reduces
Net Delta Outflow. Figure 54 compares total the number of months with upstream flows to about

Delta outflow under various Delta alternatives. Net 4%.
Delta outflows arc reduced as a result of the
incxeased export capacity in th~ SWP and CVP A substantial improvement in central Delta lows

increases the number of months with flows in the flows occur (see Table 29). Upstream flows would
rangy ofth~ WQCP minimum flow rcquircmmts be � "hminated in all months except July and August.
(3,OOO to 8,OO0 ~).

Tabk 28 shows the &~ib~on of t~ d~:~c~ in would be tt~ san~ as those p~ed ~� for

and the No Action Alternative. Configuration 2A does not include the SWP and CVP improvements
adds seth Delta improvements to the No A~on (10,300-~ pumping capacity). The main effect of

reduce net Delta outflow. The prima~ dmges outflow is to inerea~ the magnitude of upstream
occur in late sumw~r through fall (September flows and to reduce the magnitude of downmeam
through January), resulting in less Delta outflow flows.
about 25% ofthe tin~. The ~de of~s
during ~ period range ~om zero to a little morn X2 Posltiom All ~ons modeled under
than 30%. Th~ differences in net Delta outflow Alternative 2 show similar ebanges inthe X2
fiun February through August arc small (less than position (see Table 30). Howler,
10%), and these months have about an equal Configurations 2B, 2D, and 2E tend to move the 7,2
number of increases aad decma~s, pos~lion canard in January, which was not

Wh~ ~ve 2 includes south Delta surfa~ X2 pos~don does not appear to be s~sitive to
stora~ (Cc~guration 2D), ~be ~ impac~ to adding stora~. All Alternative 2 vadatiom show
net Delta outflow am similar to ~ d~’rib~ for similar monthly chan~ whoa ~ to th~ No

morn efi~x:t on X2 than storage.
Because th~ reoperation and storage componc~ of
C, onfigumfions 1C, 2B, and 2E are tt~ same, th~ During fall and wint~, the western positious of X2
e~ffcets of Configurations 2B and 2E on net Ddta move upstream from 1.1 to 3.3 kms. This
outflow would be similar to those &sen’bed for corresponds to a 5% and a 33% ~ange when
~ IC. c~mparcd to the hydrologic range in the X2
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positions. Changes in January range from 3 to 6% These results indicate that Alternative 2 would
of the natural variability of X2 position, decrease salinity in the central and south Delta. The

channel improvements and habitat improvements
The changes in X2 position parallel ¢hnges in net that increase the flow of Sacramento River water
Delta outflow; eastward movements in the X2 into the omtral and south Delta substantially would
position trod to occur in fall whm decreases in reduce salinity. Somewhat moderate improvmmms
Delta outflow tend to occur. Changed positions of are observed at Clifton Court Forebay. W~ the

May, and June) are negligible compared to the No decrease in Sacramento River flows, salinity is

Figure 43 c.x~_pares X2 positions under the various Because ehatmel improvements are included in both
Delta alternatives. Co~gurations 2A and 2B, these conligumfiom

may have a similar effe~ on salinity as
Salinity. Generally, the effects on salinity are Configtwafiom 2D and 2E.

similar for all Alternative 2 variations (see
Tables 31 through 34). The effects are ~ Alternative 3

Surface Water Supply and
A substantial improvement in salimty is observed at Management
Jersey Point. Decreases in salinity of 10% or more
are observed 75% ofthe time. Median decreases Alternative 3 includes the potential Delta dmml
are aboa 40 to 50%. Essentially no increases in modifications listed under Alternative 2, but alsosalinity are observed. Decreases in salinity of up to may include an isolated transfer ~ to allow
70% from the No Action Alternative are possible, diversion of a portion of Delta exports frort the

vicinity of Hood. Alternative 3 would certainly
Under Configuration 2B, salim’ty at Emmaton have water quality bemfits and may have

about 65% ofthe monthly salinities increased by entrainment impacts at the existing south-Delta
morethan 10%. Most ofthe increases occur in July exports; however, no distinct water supply benefits
through December. Configurations 2A, 2D, and 2E are assodat~ with Alternative 3 cornparM with

Alternatives 1 and 2 unless the Delta water quality

Alternative 2 increases salinity in April and May Because allowing higher exports eonld be justified
about 50% of the time, with increases ranging from
10 to 30%. However, for the remaining months, ratios), increased water supply opportunities eonld
Alternative 2 reduces salinity on Old River. result. The posstSility of increasing the
Summer through winter months show decreases in
salimty of 10% or more 50 to 100% ofthe time. been thoroughly investigated; ther~ore, the

potmfial water supply bemfits were not
Alternative 2 appears to improve salinity at Clifton
Court Fordaay. Overall, about as many d~r~ases from storag~ fadlia~ and increas~ ~xport

summer;, decreases occur mostly in fall and wintor. This may not provid~ a v~ largo ~ of
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(storage and pump~ capacity) a~ready were etfects of Coufigumaon 3E, e~pt ~ lows
accomplished, through the Delta would be reduced to a lesser

degree than for ~on 3E. The isolated
Table 20 shows the annual aqueduct deliveries for facility for Configurations 3A and 3B has a smaller
several DWRSIM results that included maximum capacity lhan the isolated facility for
physical pumping capacity with a 5,000-cfs Configuration 3E; thus, ~ons 3A and 3B
capacity isolated conveyance component would rely more on through-Delta eonveyame than
(DWRSIM 578) and isolated conveyance lhcility Configuration 3E.
wi~ new storage facilities (DWRSIM 579 and
581). None of these simulations included relaxed Configuration 3E For Configuration 3E, the
Delta outflow. Results from DWRSIM 578 isolated facility would allow flexibility in the system
indicate that the isolated facility does not decrease by providing an alternative intake diversion point.
the potential exports much beyond that provided by Operating criteria of the isolated facility would
physical pumping capacity (DWRSIM 528). co~rol effeas on the Delt~ Average tidal flows,

isolated conveyance facility would not further DWRDSM1 modeling are shown in Figures 59
increase the water supply benefits assoeia~ with through 61 for the high-inflow, low-inflow/lfigh-
maximum pumping capacity and new storage pumping, and low-inflow/low-pumping conditious,
faegities (DWRS~ 532A) unless the respectively.
exportrmflow ratio or the required Delta outflow
was relaxed. For high-inflow conditions, diffenmces in average

flows between Configuration 3E and the No Action
Figures 56, 57, and 58 graphically compare total Alternative are mostly in the north Delta. For
deliveries, Delta exports and Delta inflows under Configuration 3E, diversiom from the Sacramento
various configurations for Alternative 3. River are similar to the diversioa for the No Action

Alternative: app~ly 35% is diverted to
Bay-Delta Hydrodynamics Steamboat and Sutter sloughs, and 15% travels

down Georgham Slough. Flow down~
Flow, Vdority, and Stage. A comparison of Mokelumne River would increase due to setback

flows, velocities, and stages between Configuration levees. In the south Delta, similar to the No Action
3E and the No Action Alternative for a number of Alternative, about 60% of~ San Joaquin River
locations within the Delta is presented in Tables 25, inflow at Vemalis would be diverted to Old River
26, and 27 for high-inflow, low-inflow/high- near Mossdale, and 40% would remain in the San
pumping, and low-inflow/low-pumping condi~’ons, Joaquin River channel and flow past Stoclaon. Of
respectively, the flow diverted to Old River, approximately 5%

would travel down Middle River, while 65% would
In general, Alternative 3 would reduce flow through be carried by the Grant Line Canal and 20% would
the Delta, especially for low-inflow/high-pumping be carried by Old River t~ward the pumping plants.
cxmdifions, because of the diversion of water to the As under the No Action Alternative, water in
isolated facility from the Saemmemo River at Hood. Victoria Canal, Old River north of Victoria Island,

and Middle River would travel north; and the ratio
Configurations3Aand3B. Configumlions 3A of flow in Old River to flow in Middle River would

and 3B would use a combination of through-Delta be abot~ 1.5. Flow down the Old River and Middle
conveyance and an isolated facility to move water River would not increase under Configuration 3E.
from the Sacramento River in the north Delta to the Similar to the No Action Alternative, water from the
pmnping plants in the south Delta. The central Delta would flow out of the Delta through
hydrodynamic effects on the Delta of the San Joaquin River and ~rough Franks Tract
Configurations 3A and 3B would be similar to the and ¢onneeti~ channels (False River and Dutch

Slough). False River would carryabont 35% ofthe
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central Delta outflow, Dutch Slough ~ 5%, and In the Mokelumne River, the velocities decreased by
the main channel of the San Joaquin River the up to a factor of 5 in ehaunels with setback levees.
remaining 60%. Velocilies and stages also changed in areas near

flow-control structures while they were operating.
For low-inflow/high-pumping conditions for
Configuration 3E, less water moves through the During low-inflow/high-pumping conditions, the
Delta toward the pumps. For Configuration 3E, velocity in the Sail Joaquin River near upper
approximately 10% of the inflow from the Roberts Island inereas~ while the velocities in
Sacramento River is diverted to Steamboat and Grant Line Canal and Old River at Fabian Tract
Sutter sloughs and 10% is diverted to Georgiana decreased substantially.
Slough. These diversions are less than the
diversions for the No Action Alternative. Average velocities in the Delta for both low-
Additionally, for Configm~on 3E, approximately inflow/high-pumping conditious and low-
65% of the Sacramento River flow is diverted at inflow/low-pumping conditions are well below the
Hood to the isolated facility. Flow dovm the nominal scour velocity of approximately 3 fps at all
Mokelumne River would decrease due to the closure locations within the Delta. Average velocities in the
of the DCC and less flow traveling down the Delta for high-inflow conditions are generally below
Sacramento River. In the south Delta, a flow- the nominal scour velocity of approximately 3 fps
conlrol structure at Old River at Mossdale would except on the outskirts. The Sacramento River at
limit flow down the Old River, e ’luninafing reverse ¯ Hood, diversion to Steamboat/Sutter sloughs,
flow in the San Joaquin River. Therefore, the flow Steamboat Slough, San Joaquin River at upper
down the San Joaquin River would be increased, Roberts Island, and Old River at Mossdale all have
flow in Old River at Fabian Tract would be average velocities higher than 3 firs.
reversed, and flow down the Grant Line Canal
would be reversed. As under the No Action Configuration 3H. Coufigumfion 3H is sinailar
Alternative, water in Victoria Canal, Old River to Cottfigttrafion 2E, except that it has an east Delta
north of Victoria Island, and Middle River would isolated facility. The hydrodynamic effects of
travel south toward the Delta export locations at the Configuration 3H would be sinfilar to those of
Banks and Traey pumping plants. The ratio of flow Configuration 2E e~cept that the isolated facility
in Old River to flow in Middle River would be would increase the flexib’flity of the system by
smaller, ~ 1, and less flow would travel via Old providing an alternative intake diversion point.
and Middle rivers toward the pumps. Contrary to When flow was diverted to the isolated facility,
the No Action Alternative, most water in the central flows through the Delta would be reduced.
Delta would flow out of the Delta. Central Delta
water would enters Old and Middle River channels Configuration 3/. Modeling of Configuration
at their months and through Tumer, Empire, and

31 is not‘ complete. Because the channel geometw is

Columbia cuts, which connect the upper San the same as under the No Action Alternative,
Joaquin River with Middle River. Dutch Slough, hydrodynanfics in the north Delta should be not be
False River, and the San Joaquin River would carry affected. Hydrodynamic effects are likely to be
water westward, localized in the areas of the export pump intakes,

inducting Rock Slough, the San Joaquin River near
For low-inflow/low-pumping conditions, the Turner Cut, and the San Joaquin River near
hydrodynamic effects of Configuration 3E are Lathrop.

pumping. Mass Fate, Mass fate is preseated in
Tables 24 through 27 for high-inflow/lfigh-

There are no substantial differen~ in velocities and pumping, medium inflow/low-pumping, low-
stages between Configuration 3E and the No Action infiow/lfigh-pumping, and Iow-infiow/low-pmnping
Alternative, except in channels with setback levees, conditions, respectively.
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For high-inflow/high-pumping conditions and at Net Delta Outflow. Figure 62 con~ar~ total
Vemalis and T~inous, substantially more mass Delta outflow under various I~lta alternatives.
released flows past Chipps Island and less reaches Alternative 3 w~ld reduce net Delta outflow morn
the exports for Configuration 3E than for the No titan the other two alternatives. Table 28 shows the
Action Alternative. Substantially more mass distribution of the differences in net Delta outflow
rdeased at Freeport reaches the exports for baleen Alternative 3 and the No Action
Configurations 3E titan for the No Action Alternative. The same general ~ of reductions
Alternative. are observed for fall through mid-winter, as

Configuration 3E reduced the rnass reaching the ~ a greater number ofmonlhs with reduced
exports to zero, except for mass released at Delta outflow. Alternative 3 alone slxrccs
Freeport. This is due to the isolated facility, which substantial reductions in outflow during April, May,
takes in water at Hood and diverts it directly to the and June.
export locations. For low-inflow/high-pumping
conditions, the mass released at all locations (except Frequmey analysis of the differences in monthly net
Freeport) that reaches export locations is reduced; Delta outflow indicates that approxima~ly 30% of
and more of the mass released at Vemalis, tbe outflows for Alternative 3 would be reduced by
Terminous, San Andreas Landing, and Prisoners 2.5% or more. However, about 15% of the monthly
Point remains in the Delta after 60 days. For low- outflows would be increased by 2.5% or more,
inflow/low-pumping conditions, the mass released at resulting in a net decrease of 15%.
all locations (except Freeport) that reaches export
locations is reduced; and more of the mass released Configuratio~ 3A reflects the ~ of adding the
at Terminous, San Andreas Landing, and Prisoners 5,000-cfs isolated facility. ~ net Delta
Point remains in the Delta after 60 days. outflow for Configuration 3A to net Delta outflow

Cot~gurations 3A and 3B use a combination of facility would deerease outflow in spring.
through-Delta cxmveyanee and an isolated facility to @proximately 30% of the total March, April, May,
move water from the Sacramento River in the north and June months showed a decrease in outflow.
Delta to the pumping plants in the south Delta. The Approximately 25% of the time outflows are
fate ofmass in the Delta for Configurations 3A and increased during winter.
3B would be sinailar to the lbXe of mass for
Configuration 3E. Adding north and south surface storage

(~~ 3B, 3E, 3H, ana 30 teaas to

except that it includes an east Delta isolated facility, does not substantially change the number of months
The mass fate of Configuration 3H would be similar when decreases occur, except in spring. Tbe effeels
to tbe mass fate of~on 2E, except that tbeare similar to those found for Configuration 1C.
isolated ~ would allow more mass released at
Freeport to reach the exports. When flow was Central Delta Outflow. As with Alternative 2,

of mass through ~ Delta. average monthly upstream flows in the central
Delta. Unlike Alternative 2, Configuration 3E

Configuration 31 was not modeled. However, appears to e "hrninate upstream flows eatirdy.
changes in mass fate relative to the No Action
Akemative are likely to be small. The number of months with flows in the upstream

direction (negative) are reduced to zero see (see
Figure 40). The number of months with
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downstream (positive) flows increased in all flow Configumtiom 3B, 3E, 31-I, and 31 appear to cause
ranges. All central Delta flows are dowmlream, the most change in both western and eastern
evea in July and August, which are typically the locations Of X2. X2 moves eastward from 1.0 to
critical months for reverse flows (see Table 29). 3.7 kms in fall and fran 1.0 to 3.1 lain in winter
Minirnum downstream flows for this alternative are and spring. These dmnges represent 5 to 35% of

5to 15% ofthe natural variability in X2 position in
The effect of Configuration 3A on central Delta winter and spring.

2A with tbe following cxccptiom: Configuration 2A Salinity. Salim’ty for tbe No Action Alternative
inehdes a 10,000-efs Hood intake that is not was based on the same modeling study as
included in Configuration 3A, and Configuration Configuration 1A; therefore, Configuration 3E is
3A includes a 5,000-cfs isolated facility that is not ~ to Configuration IA. Tables 31 through
included in Configuration 2A. The operating 34 show the pereenfi!es of the difference in salinity
criteria of the isolated facility would control effects between Co~gurafion 3E and the No Aotion
on the Delta, and, while it is operational, flows Alternative. The effects of Configuration 3E on
through the Delta would be reduced, salinity at each location are summarized below.

Configuration 3H is s’tmilar to Configuration 2E, Under Configuration 3E, Delta salinity would
except that it has an east Delta isolated facility. The improve moderately but not as much as under
effects of Configuration 3H on eenl~ Delta Alternative 2. During summer and winter, salinity
outflow would be s’urtilar to those of Configuration would be reduced by 10% or more about 75% of
2E, except that the isolated fadh’ty would increase the time. However, increases in salinity would
the flexibility of the system by providing an co, cur in all months except August and September.
alternative intake diversion point. When flow was

would be reduced, substantially under Alternative 3. Salinity
increased by more than 10% in about 50% of the

Coafigurafion 3I are likely to be localized in the throughout the year. The few decreases that do
areas of the export pump intakes, occur are mostly in June.

X2 Position. Table 30 shows the distribution Alternative 3 would substantially increase salinity
of X2 position in kilometers from the Golden Gate. on Old River. About as many increases as
Eastward movements in X2 during fall range from 1 decreases in salinity were observed; however, the
to 7 kms, and eastward movements during winter increases were greater in magnitude. Most of the
and spring range from l to S kms. Changes in X2 inereasesoc, omedinwiateraadspring. Summer
position parallel changes in net Delta outflow: and fall showed a greater number of decreases in
movements in the X2 position tend to occur when saIim’ty.
decreases in net Delta outflow occur (see Table 28).
Alternative 3 appears to move the position of X2 Alternative 3 appears to substantially improve
eastward during spring, which is not observed in salinity at CIifam Cctat. Only a few increases in
Alternative 1 or 2. salinity were noted under Configuration 3E.

Improvements in salinity would occur throughout
Figure 63 compares X2 positions under the various the year.
Delta akematives, h Configmmion 3A, the western
position Of X2 tends to move upstream during fall This analysis indicates that Configuration 3E would
about 1.0 to 3.5 kms. During spring, the position of substantially improve the salinity eonditiom at
X2 moves upstream from 1.1 to 2.8 kms. Clitkm Court Forebay as a result of the isolated
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~ however, Configuration 3E would increase ALTERNATIVE 3
salinity at tbe otber thr~ locations.

Surface Water Supply and
Configurations 3A, 3E, 3H, and 3I likely would Management
have similar eff~ts on salinity as Configuration 3E.

Alternatives I and 2, Alternative 3 would reducepumps but reduce the fr~water in tho Ddta. freshwater inflow during spring (April to Jtme).
Approximately 30% of freshwater inflows would be
reduced by 10% or more when compared to the No

BAY REGION Action Alternative. Alternative 3 also would
increase fl~hwater flow about 25% of the time in
winter.

ALTERNATWE 1

Surface Water Supply and SACRAM~rro RIVER P~G~ON
Management

Under Alternative I, freshwater flows to the Bay ALL ALTERNATIVES
would be reduced as a result of the increased export
capacity in tbe SWP and CVP improvements. The Water Use Efficiency Program

March), resulting in less Delta outflow about 25% efficiency program would have an unknown effect
ofthe time. The magnitude of changes range from on the nmgnitude and timing of agricultural,

ALTERNATWE 2 releases. Treatment and recycling optiom could
result in additional return flows. Since a large

Surface Water Supply and portion of dry season flows in streams Mow
Management o reservoirs are releases for downsmam users,

Configuration 2A would reduce freshwater flows to season stream flows. Reduced demand would
the Bay. The primmy reductions would occur in enable more water to be placed in storage,
late summer through fall (September through increasing the volume of water available during
January) about 25% ofthe time. The magnimde of low-runoffyears. The Water Use Eflieieaey
changes wonld range fi’om zero to a little more than Program oould result not only in reduced demands
30%. Tbe differmees in freshwater inflows in during oritical water years and drought l~XXts, but

10%). periods. The Water Use Efl~eiemy Program eodd
result in substantial percentage increases in stream

Under Configuration 2D, potmtial impacts would flows during very low flow periods and probably
be similar to those described for Configuration 2A, would result in negligible impacts on moderate and
except freshwater flows would be slightly decreased high flows. This discussion also applies to the San
in late gall and winter (Ikcember through March). Joaquin River Region.
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Storage and Conveyance reservoir facilities. Additionally, new stora~
f~ilities may allow different operations of the

Alternative 1 ~_sfmg reservoir and Delta fad~es.

Surface Water Supply and As a result, there are no detectible simulated
~ in Triffay River oIxaafions ~ all

Management alternatives attributable to Delta conveyan~

The direct effects of a Sacramento River Basin ~:h alternative attributable to ~ levels of
surface storage facility were simulated with the additional storage. Because Alternatives 2 and 3
DWRSIM model for one set of possible operating have larger potential new storage capacity than
rules. The range ofp<~atial new diversion Alternative 1, Trinity River water managanet~

simulated navigation control flows near Knights DWRSIM model assumes that Trinity River
Landing. Monthly diversions to the surface storage operations are not affected by the CALFED

Alternative flows were greater ~ a specified
minimum diversion threshold (assumed equal to the Trinity River water managaneat may actually
required navigation flow) and whenever Delta cha~e becaus~ Alternative 1 would rely on both
surplus outflow also was simulated. The new new reservoir storage and existing reservoir
diversion capacity was assumed to be 5,000 cfs reoperation to increase Delta water supply during
(300 TAF per month), periods of delivery deficits. There are pctenlial

opportunities for modifying the monthly pattern of
The releases from the new storage facility to Trinity River exports to match the diversions to a
augment Delta exports during years with delivery new storage facility or to use Clair Engle as a
deficits or for increased Delta outflows during "drought-reserve" storage facility, by reducing
periods of relatively low outflow would govern the Trinity River exports in wet years and increasing

potential changes in the monthly export pattern and
Shasta and Clair Engle storage could be shifted the seasonal and year-to-year (carryover storage
(tramfesed) to the new storage ~ility to increasetargets) reservoir operations were not simulated
the flood control capacity and the refill potential for

with the DWRSIM model.                     The Trinity River Instream Flow Study and
environmental report are ~ prepa~ by the U.S.

Trinity River. Each alternative includes some F’tsh and Wddlife Service (USFWS) and U.S.
variation in Delta conveyance facilities coupled with Bureau ofRechmafion (Reclanmtion). These
various levels of additional storage. At the documents explore the range of potential instream
programmatic level of evaluation, the changes in flows and reallocation of water from ~xports to

directly affect upstream water management Reservoir storage to provide a different seasonal or
operations of ~ fi~-~ilities bw.au~ the
modeling assumptions about required Delta consistent with the ~ Flow Study
outflows and allowable export/’mflow ratios are recommendations. Tempeman~ control on the
unchanged b~weon alternatives. As Delta Sacramento River also may require specific monthly
conditions likely to result from different conveyance Trinity River export ~. Experience with the
facilities are ~ understood, however, existing recently compk~xt (1997) ~ control
Delta requirements may change and opportu~’es device (TCD) in Shasta Lake may provide
may ~xist for different operations of upstream information for modifying the constrai~ on Trinity
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Riv~ exports; bower, no changes in Trinity River CALFED storago facility. Instream flows at
operations, instream flows, or monthly ~port Gridloy may be modified to achievo additional
patterns are being evaluated for the CALFED fisheries benefits; however, these potential changes
Progranmmtic EIS/EI1L in the monthly flow pattern and th~ seasoml

reservoir operations were not sp~cifically simulated
S~¢r~nento River. Sacramento River water with modified operational roles in the DWRSIM

management may change because Alternative 1 model. Some changes in Omville operations and
would rely on reservoir reoperafion to increase Delta Gridloy flows ~ simulated as a result of
water supply during periods of delivery deficits, increased Delta oxports with additional aqueduct

diversions to a new CALFED storage facility or of Figure 66 compares Oroville storage under various
changing the monthly patterns of release from configurations of Alternative 1.
Shasta Reservoir ffthe TED operation was ¢gective
in preserving more cold water in storage through American River. American River water
summer; howev~, these potential changes in the manag~mt may clmnge because Alternative 1
monthly flow pattern and the seasonal r~scrvoir would rely e~ reservoir reolxa~m to increase Delta
operations were not simulated with DWRSIM. water supply during periods of delivery deficits.
Some changes in Shasta operations were simulated Because Folsom Reservoir is a major upstream
to reflect increased aqueduct storage capacity; CVP storage facility, Folsom operations may
however, because CVP Tracy pumping is already at change if Delta pumping was modified by increased
capacity most of the time, these changes in aqueduct permitted Delta pumping capacity or tho addition of
storage capacity would have relatively small effects n¢~ aqueduct storage. There are also potmlial
on Shasta operations. Ther~ore, the major changes opportunities for incroasing divorsions to a now
in Sacramento River operations being evalua~ for CALFED storage facility located in the American
th~ CALFED Progrmmmfic Environmental Impact Rive~ wat~sh~ (Auburn Dam). Divorsiom may

~IS/~IR) are diversions and releases for a new Instream flows at Nimbus may be further modified

adaptive nmagmmt based o~ available water was
Trinity River water ~ allocation and assumed impl~ for the No Actim

these clmnges were not simulat~ with the monthly flow ~ and the seasonal reservoir

Figures 64 and 65 compares Shasta Storage and Auburn Dam has not been simulated with
instmau flow at Willdns Slo~ under various DWRSIM. Some changes in Folsom operations
configurations of Alternative 1. and Nimbus flows were simulated as a result of

increased Delta exports with additional aqueduct
Feather l~Jver. Feather River water storage and increased maximum pumping capacity.

management may change because Alternative 1 Figure 67 compares Folsom storage under various
would roly ea reservoir reope~on to incr~so ~lta coo_figuratiom of Altematiw 1.
water supply during pgu’iods of ddivCry d~icits.
Becaus¢ Orovill¢ Reservoir is the major upstream giverine Hydraulics
SWP storage ficility, Oroville opcratiom may
change ffDelta pumping was modified by ~ The storage and conveyance ~ of
permitted Delta pumping capacity or the addition of alternatives with the ~ for altoring stream
new aqueduct storage. Ther~ are also potential flows inchd¢ increased pumping capacity at tho
opportunities for increasing diversions to a new
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Banks Pumping Plant, increased storage, and 2.4% low~ thaa for the No Action Alternative, with
isolated conv~c~ facilities, a corresponding r~luction in rn~n velocity of 1.3%.

Av~g~ flow discharges at the sev~ locations
Among the assumptions ofth~ simulations was th~ along tho ~ River (gxduding th~ two
requi~n~ that in ~h wat~ year, div~ious to tributary stations) ar~ within about 1% of No
th~ north D~Ita surfac~ storage facility would not b¢ Action Altm~ve conditions for S~t~mb~r.
pcnnil~ until a monthly flushing volun~ of at least
550 TAF occurr~ at the facilities diversion point. Lower Sacramento River at Freeport. Flows
Th~ tar~ flushing volum~ is roughly equivalent to in tl~ ~ River at Fr~port r~pms~ th~
a monthly avm~g~ flow rat~ of ~ 9,000 cfs. bulk oftl~ inflow ~om th~ Sacramemo River
Th~ diversion point for north D~Ita suffa~ storage R~on to th~ Dclta~ Figure 68 conpar~s iustautm
was assumed in DWRSIM to b~ Navigation flows at Fr~x~o~t und~ various configurations of
Control Point No. 120 (n~ar Colusa or Butt~ City). Alternative I.
Bas~l on th~ ~ults of simulating th~ No Action
~ve at Navigation Control Point No. 120, Wet Season Flows. The, ~ ruble shows
th~ flow target would b~ ~xc~x~d in about 90% of th~ av~g¢ w~t s~ason stream flows at Fr~port
wa~ y~trs during June and July, in about 75% of ar~ relatively ~ by any ~ve l
wat~ y~trs during May, and in 25 to 50% of wa~r variations. How~v~, larger diffgrenc~s can b¢ s~n
y~ars during the r~st of the y~ar. Preliminary in th~ ~trem~ flows. Maximum w~t sutson flows
s~nsitivity analysis l~rform~d by CALFED ~ under Configuration IC, which includes an
indicates that th~ mt~ of filling of a north D~Ita off-str~un storage el~nent. Th~s am no

Th~ hydraulic impacts of ~ve I on Dry Season Flows. As with w~t sutson flows,
Sacramento River flows w~r~ gvaluat~ on a th~ av~’,~ dry s~mon str~tm flows at Fr~pol~ ar~
regional basis and with ~ to Ddta inflow. Th~ relatively ~ by any variation of

y~ars, th¢ hydraulic ~ of~v~ I on
Configurations IA and IB. low~ portion ofth~ basin would b¢ small.

Configurations IA and IB involve r~a~fion of ~ in maximum and minimum d~y sutson
th~ system and SWP and CVP impmve~n~ts, flows at Fr~port ar~ negligible for all Altgmative l
respectively. In both cas~, flows in the S~ variations.
River ar~ ~ to b~ ~ssentially tl~ sarn~ as they
would b~ under the No Action Alternative. ~ Alternative 2
would b~ som~ changes with ~ to ~
conditiom as a ~ of increasing d~mds for Surface Water ~pply
watt. Management

Coniiguration IC. Configuration IC involves
south Ddta modifications that improve circulation nmagement undgr Alternatives 2 and 3 ar~ th~
of flow and r~luc~ r~vers¢ flows in the south D~Ita. san~ as thos~ d~scrib~l under Alt~nativ~ I if a
A~rag~ February flows at th~ four study locations n~w storage r~scrvoir was com~uct~d. Non~ of the
in the r~ach from Butte City to V~m ar~ possible immaJons with Triaity River ~xpom and
proj~d to b¢ ~ 6 and 8% lower than for th~ Shasta ~oir op~fi~s w~m simulat~ using
No Action ARcmafive. Th~ co~nding th~ DWRSIM mod~l.
reduction in mean velocity at ~ locations would
b~ ~ 2 and 4%. At Frcq~ort, tl~ awrAg~
flow disclm~ for Februa~ is proj~l to b~ about
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The expected ~es in Feather and American lower portion of the basin would be small. The
rivers operations under Alternative 2 are similar to dmges in tho maximum and minimum dry s~ason
thos~ under Alternative 1. flows at Freoport are n~ligiblo for all Alternative 2

Th~ ~ ehnges in Trinity River water
management under Alternatives 2 and 3 are the Alternative 3
same as those described under Alternative 1.
Because Alternative 2 would allow the construction Surface Water Supply and
of a larger additional aqueduct reservoir storage
capacity, the stft~ in Triffay River water Management

Alternative 1; however, none ofthese potential Figures 74 and 75 graphically compares Shasta

changes were simulated in the DWRSIM results. Storage and instream flow at Wilkim Slough under

Figures 69 through 72 compare Shasta, Oroville, various configurations of Alternative 3.

and Folsom Storage and instream flow at Wilkins
Slough, respectively, under various configurations Feather River. Some additional changes in
of Alternative 2. Feather River operations are expected under

Riverine Hydraulics fac~" ty may allow export pumphg patterns to ~
and also may allow Delta standards to be modified
(exportfmflow ratio objectives may be relaxed).The hydraulic impacts of Alternative 2 on
Therefore, not all of the possible changes in FeatherSacramento River flows were evaluated on a

Figure 76 compares Oroville storage under various

Lower Sacramento River at Freeport. configttrations of Alternative 3.

Flows in the Sacramento River at Freeport represent
the bulk of the inflow t~om the Sacramento River American River. Some additional changes in

Region to the Delta. Figure 73 compares instream American River operations are expected under

flows at Freeport under various configurations of

and also may allow Delta standards to be modified

Wet Season Flows. The summary table shows (exporlfmflow ratio objectives may be relaxed).
The DWRSIM model results are slightly differentthat average wet season stream flows at Freeport
with an isolated facility, but the possible relaxationare relatively unaffected by any variations of

Alternative 2. However, larger differences can be of the export/inflow ratio was not inehded in the

seen inthe extreme flows. The maximum wet DWRSIM model assumptions.

season flow increases slightly for Configuration 2D
and decreases slightly for Configuration 2A. The Figure 77 compares Folsom storage under various

minimum wet season flow, which increases under configurations of Alternative 1.

the No Action Alternative relative to existing
conditions, decreases with Configuration 2D. Riverine Hydraulics

Dry Season Flows. As with wet season flows, Lower Sacramento River at Freeport.
the average dry season stream flows at Freeport are Figure 78 compares instream flows at Freeport
relatively tmaffected by any variations of under various configurations of Alternative 3 and
Alternative 2. This suggests that in most water under existing conditions and no action conditions.
years, the hydraulic effects of the alternatives on the
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Wet Season Flows. The summary table shows those simulated for the No Action Alternative.
that average wet season stream flows at Freeport There is relatively little unused water from the
are relatively tmaffected by any variation of Stanislaus River because of the high diversions and
Altematiw 3. However, larger differences can be large New Melones Reservoir storage capacity that
seen in the extreme flows. The maximum wet already captures a subsmtial portion of wet-year
season flow increases for Configurations 3B, 3H, flows.
and 3I, which include an off-stream storage element.
The maximum wet season flows decrease for The few remaining opportunities for improved water
Configuration 3A, which does not include storage, managenmt in the Stanislaus River Basin under
The minimum wet season flow, which increases Alternatives 2 and 3 are the same as tho~ described
under the No Action Alternative relative to existing under Alternative 1. Figures 79, 80, and 81 each
conditions, decreases under all Alternative 3 ~ the storage at New Melones Reservoir
variations. The decrease roughly compensates for under various configurdtiom of Alternatives 1, 2,
the increase of the No Action Alternative and would and 3, respectively.
result in a minimum flow 1 to 3% lower than under
~ con~fions. Tuolumne River

Dry Season Hows. As with wet season flows, Under Alternative 1, the simulated flow and storage
the average dry season smam flows at Freeport are values for the Tuolumne River are similar to those
relatively unaffected by any alternative. This simulated under the No Action Alternative;
suggests that in most water years, the hydraulic however, Alternative 1 provides opporttmities for
effects of the alternatives on the lower portion of the better use of excess mt~ff. On average, 73% of the
basin would be small. The change in the maximum inflow to New Don Pedro Reservoir is used for
diy season flow at Freeport is negligible for all diversions and instream flow requirements under the
variatiom of Alternative 3. No Action Alternative. Under Alternative 1, the

percentage use could increase if flow allocations for
The change in the minimum dry season flow at fisheries were increased or if additioml storage
Freeport is small. The magnitude of the ~ce facilities were constructed in the Tuolmrme River

difference between the No Action Alternative and
existing conditions. As a result, the minimum dry The opporttmities for improved water nmagemmt
season flow would be about the same as under under Alternatives 2 and 3 are the same as those
existing conditions, described under Alternative 1. Figures 82, 83, and

84 each compare the storage at New Don Pedro
under various configurations of Alternatives 1, 2,

SAN JOAQUIN RIVER REGION and 3, respectively.

Mereed River
ALL ALTERNATIVES

Under Alternative 1, the simulated flow and storage
Storage and Conveyance values for the Merced River would be similar to

thoso sinadatod for tt~ No A~tion Alternative;

Surface Water Supply and Management
~, Altomafive 1 provides oppomafrdes for
bett~ uso of~ess runoff. On av~ag,~, ~ly 62%
oftho inflow to Lako M~lur~ is ~ for diversions

Stanlslaus Riper and instream flow ~ under the No A~ion

Und~ Alternative 1, tho simulated flow and storag~ to provide downstrmm flow ixmefi~s and/or I~lta
values for th~ Stanislaus River would bo similar to
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exports might be poss~le under Alternative 1. Riverine Hydraulics
Under Alternative 1, the percentage of available
water used might be increased if adc~onal water San Joaquin River at Vernalis

conjunctive use is another possibility under The San Joaquin River at Vemalis represents a

The opporttmities for improved water management ca disc~at~ are neglig~ole. Figures 88, 89, and 90

the same as those descdbed under Alternative 1. various ccafigumlicas of Altemafiv~ 1, 2, and3,
Addidcaally, Alternatives 2 and 3 could include respectively.

water supply could thin be allocated to a SWP ANa CVP SF_RVIC~ AREAS OtrrsmEeombinatica of instream flow and diversion uses.
THE CENTRAL VALLEYFigures 85, 86, and 87 each compm th~ storage at

Lake MeClure under various configurations of
Alternatives 1, 2, and 3, respectively.

ALL ALTEP.NATlVF~S
Upper San Yoaquin River

Surface Water Supply and
Under Alternative 1, the simulated flow and storage Management
values for the upper San Joaquin River are similar
to those simulated under the No Aetica Alternative; Figures 91 through 96 each cxxnpare the CVP and
however, Alternative I provides opportanities for SWP San lads storage under various
better use of excess nmoff. On average, 85% ofthe ecafigumfiom of Alternatives 1, 2, and 3,
inflow to Millerton Lake is used for diversions and respectively. Delta expom would generally be
instreana flow requiremem under the No Action similar to No Aetica eonditicas except for
Alternative. Although this is a fairly high ecafigumficas involving additional storage. Small

Alternative I ifa minimum flow requirem~ was permitted pumping for all configurations. The
established for Rsheries benefits or if additional incxeases world occur primarily during wet years or
storage facilities were constructed in the upper San higher runoff periods. However, new storage would
Joaquin River Basin (enlarged Millerton). ° enable increased deliveries whenever additional

under Alternative 1; however, DWRSIM assumes available. Export water quality would be improved
that Millertca operations would not be affected or dramatically. This may be ecasidered a bendieial
modified by CALFED alternatives, impact ca water supply.

The oppommities for improved water ~ Riverine Hydraulics
under Alternatives 2 and 3 are the same as those
described under Alternative 1, although no changes No change in meamttows outside the Central
were simulated by DWRSIM. Valley are expected as a result of CALFED

Program actions.
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Comparison of CALFED MITIGATION STRATEGIES
Alternatives to Existing Conditions

Surface Water Supply and
Compadson of Program dem~ts to existing Management

¯ All potentially significant but mia’gable adw’rse Although surface water impacts are considered
impacts that were identified when compared to beneficial, mitigation strategies are described here
the No Action Alternative would still be because considerable uncertainty exists concerning
considered significant when compared to the actual surface water impacts that may occur as
Erdsfmg Co~fions. a result of implementing CALFED alternatives.

¯ No additional significant environmerttal Potential mitigation strategies for potentially
consequences have been identified when significant surface water impacts could include:
program effects are compared to existing
conditions as opposed to No Action. ¯ Modifying reservoir storage diversion rules to

reduce the potentially significant impacts
¯ The beneficial effects to water supply related to storage diversions;

availability and reliability would still be
benefiU-ml when compared to E~d_sfing ¯ Modifying requirements for instream flows to
Conditions. These effects are beneficial reduce the potentially significant impacts
compared to existing conc~tions and are even related to reduced instream flows caused by
more beneficial when considered with respect to upstream storage or diversions;

¯ Modi~ng diversion demand targets to reduce
In summary, the conclusions regarding the the potentially significant impacts caused by
significance of project effects on water supply and increased diversions during periods when
management when compared to existing conc~’ons aquatic organisms are vulnerable to
would be s’mailar to those compared to No Action. entrainment; and

The forecasted flows for the No Action Alternative ¯ Modifying instream and adjacent habitatto
differ from the existing condition flows as a result of compensate for changes inflow patterns and
forecasted future demands for water. In most cases, make affected species less vulnerable to flow-
forecasted hydraulic variables for the No Action induced impacts (such as, placing and
Alternative are similar to those for existing cleaning gravel, reducing gravel mining, and
conditions, with maximum variations of less than a promoting shaded riverine aquatic habitat).
Lw¢ percent. Therefore, the conclusions regarding
the magnitude of hydrodynamic effects on the Delta
would be the same if they are compared to existing Bay-Delta Hydrodynamics and
conditions as compared to the No Action
Alternative. Riverine Hydraulics

The potential impacts discussed in this document
are based on computer model simulations of
programmatic alternatives. As the planning
process progresses, the model simulations will be
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detailed design and analysis information will
become available. For example, ifARemalive 3 is
selected for fiuther analysis and design, it may be
possible to develop specific mitigation strategies to
avoid potentially significant low flow and associated
salinity problwas inthe south I)etta. In general, it is
suggested that mitigation inclu& revised operating
rules to reduce flow-related problems that may
occur during low flow conditions.

PO TENTIALL Y SIGNIFICANT
UNAVOIDABLE IMPACTS

Surface Water Supply and
Management

No significant unavoidable impacts have been
identified in lhis analysis.

Bay-Delta Hydrodynamics and
Riverine Hydraulics

No significant unavoidable impacts have been
identified.
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Alternative Variation Description

No Action Existing Delta geometry with predicted 2020 demands.

1 A Existing Delta geometry with CVP and SWP improvements (10,300-cfs pumping) and
predicted 2020 demands.

C South Delta improvements, CVP and SWP improvements (10,300-cfs pumping), and
predicted 2020 demands.

2 B North and south Delta improvements, a 10,000-cfs Hood intake, CVP and SWP
improvements (I 0,300-cfs pumping), and predicted 2020 demands.

D Mokelumne River floodway, east and south Delta habitats, a 10,000-cfs Hood intake,
CVP and SWP improvements (10,300-cfs pumping), and predicted 2020 demands.

E Mokelumne River floodway, Tyler Island, east and south Delta habitats, CVP and SWP
improvements (10,300-cfs pumping), and predicted 2020 demands.

3 E North Delta improvements, a 15,000 cfs isolated facility, CVP and SWP improvements
(10,300-cfs pumping), and predicted 2020 demands.

NOTES:

cfs = cubic foot per second.
CVP = Central Valley Project.
SWP = State Water Project.

Table 3. Configurations Evaluated Using DWRDSM1 Model

San    East Side Yolo
Sacramento Joaquin Streams Bypass SWP    CVP

Condition                   Date River Flow River Flow Flow Flow Pumping Pumping

High inflow 3/8"3 5,038 2,528 679 6,979 313 171
Low inflow/high pumping       10/89 783 81 6 0 285 264
Low inflow/low.pumping 7/91 556 80 . 8 3 46 90
High inflow/high pumping ’ 2/79 ¯ 2,319 515 119 35 303 236
Medium inflow/row pumping 4/81 1,018 218 33 3 163 163
Average: 8/75 to 9/91 ° 1,300 287 68 218 289 202
Minimum: 8/75 to 9/91 393 54 0 0 5 3
Maximum: 8/75 to 9/91 5,100 2,528 746 6,979 633 283

NOTES:

SWP = State Water Project.
CVP = Central Valley Prqiect.
TAF = Thousand acre-feet.

Table 4. Inflows and Pumping for Representative Periods Used in DWRDSM1 Modeling (TAF)
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: . . , , i Period
! i ’ Maximum I of

! ~ Daily Minimum Maximum MinimumIMaximum Record
DWRSIM USGS Gage IWatershed~ Mean Monthly I Monthly 10% 90% Mean !l .Mean for

Discharge Discharge lDischaq Exceeds ExceedsDischarge I Discharge ~tatisti~Study Control Station " Station Elevation I Area Flood ge
ID Description Location __~(_msl)_. ~’~-(s-q’__miles-) ~. Thresholds (cfs) (cfs) (cfs) (cfs) ! (cfs) (cfs) ~ (cfs) sLoc~.t!gn

--S1 .... 137 ~-~4~-6-~ Sacramento River 630~e-e~--- ....Sealevel Not ,Fioodflows 115,000 4,494 79,040 52,800 !8,740 12,470 i 38,570 -19-4-~-
at Freeport downstream I determined!bypass (10/78) (2/83) ] (October) i (February) 1994
~ l of draxvbridge i station iat Freeport; ] ithrough spill

11 miles ~to Yolo
south of IBypass l

......... ,- acramento __.~.00--_~- _    ~.- ................................ "
$2 .... 6? " ~l-~5~0SacraruentoRiver 1.5miles     - .|     21,251 ]Flood stage 92,300 4,725 71,340 44,200 --~i~- I0,6~ ...... 3-~,~-~ -

(October) (February)
~-946~-

at Verona (DA 15 downstreum 41.3 feet; (10/78) (3/83) 1994
at Wiikins Slough) of Feather " above

River; 19.1 55,000 cfs,
miles overflows to

fromUpStream
Yolo Bypass

Sacramento ¯ I

$3 ..... 6{ 11390500 Sacramento River ~miles -3.00 12,926 Floodstage 32,600 3,330 29,490 -~,5~-- 6,665 16,150
below Wilkins southeast of 52.7 feet; (10/78) (3/83) (October) (February) 1994
Slough near Grimes Grimes; above
(DA 15 at Wilkins 62.9 miles 23,000 cfs
Slough) upstream of overflows

Sacramento into Sutter
Bypass__

$4 i~89500 Sacramento River F60f-eei- -~- 12090- Floodstage 51,300 3,219    44,450 --i3-3~-~-~1~- 6,636    18,750 5-9-~6-t~-
at Colusa (north of ]downstream 70 feet; (10/78) (~/83) (October) (February) 1994
Delta storage Iof highway ’above
release) ]bridge at 30,000 cfs

[Colusa; overflows
!89.4 miles ! !into Butte
upstream of ]Sink and !
Sacramento ’ !Sutter

, I_byp~sses ...........
$5 ~I 120-!l1389000SacramentoRiver 05milesouthI -2.9212,080 ~,bo~,e I~-58,000 /’3,323 104,500 23,300 5,280 6,641 24,850 -/-~-~-t~

, at Butte City of Butte City; 90,000 cfs, ’ ! (10/78) (2/58) (October) (February) 1994
¯ I(north of Delta 115.8 miles overbank

storage release) upstream of !flow into

i iSacrament°

’:Butte basin ’
!1i377~00 Sacramento River 2.7 miles    285.77 8,900 !FIoodstage 127,000 3,935 75,830 18,800 L370 i (October)          1994
i [above Bend Bridge ~upstream of ’ 127 feet i (10/78) (3/83)
~ near Red Bluff iBend Bridge i
~ (Sacramento River ’~ : ~i at Cottonwood i i ’

_ C_reek) .... ! .................

Table 5. River Station Information
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" Period

Gage

Maximum ~ of
I i Daily Minimum Maximum Minimum Maximum i Record

¯ i DWRSIM USGS WaterShed~ Mean Monthly Monthly 10% ! 90%     Mean Mean ~ -for
Study ¯ Control Station Station Elevation Area~ Flood Discharge Discharge Discharge! Exceeds ]Exceeds DischargeDischarge !Statistic

_Lo_ca_t_ion. ’..._Po!n_t ......_ID~ __Descrip_t!0n    _Los~a~ti_0_n ~___(_~sl) _ (sq. mi_le_s_)iThresholds(cfs) (cfs) (cfs) i (~f~)_ i_(cfs)_ ......(cfs~) ......~0:f~)_ s .
$7 ~ 62 {11370500 Sacramento Riveril.6miles ! 479.81 6,468 79,700 .2,847 47,170 i 14,600 3,910 6,328 12,330 1964to

,~ at Keswick, downstream (12178) (3/83) , (October) (July) 1994
Boards In?] of Keswick.
Sacramento River

i tt Keswick) ......... ,
I i ......... ~

’ $8: ! " i06-- I11~i5~ Feather River near 2.7 miles east.- ~i ....3j~6 146,000 804 (4/9l) 3,786 81990--¯ i~5~0, 2,377    7,i80
Gridley (Feather of Gridley (1/70) ii (October) (January) ] 1994
River below ]

~ Oroville-Themaalito i
Complex) .............................................. ___ ....... .

$9 i 9 Tl1446500 American River at ~,l~(~-f~e~ ..... ~--- 1,888           131,000 252    31,140 - 7,500
Fair Oaks         downstream                                              (12/78)     (2/86)                      (October) (February) 1994
American River at of Nimbus
~ake Natomas) Dana .............

--~)1 i .... ~-2~- l~.0~-6b San Joaquin River~6-~a~s ......Sealevel --i3~6 ........ "~0~-~0 92.8 (7/77) --~~04~ -- 11,700 638    1,311 7,504 ~-9-~4-~-
I at Vemalis        downstream                                                         (3/83)                      (August)     (May)    1994

i of Stanislaus

--- ~-J~ " -- -6-9~5---]11274000 San Joaquin River650 feet Sea level 9,520 -30,300 25.2    24,170 -3~-0 ....~-- 481 (August) 284
nearNewman (Sandownstream (10/78) (3/83) , (March) 1994
loaquin and of Merced
Merced rivers River

....... confluence) .............. ,_ ....... :
- ~J~ 675 [1-~60~) Stanislaus River 0.9 mile ~ 252.83 986 6,330 132 (1/90) 4,905 --~i:~-~ - 1-4~ ......3~- .......~,~)9~--- ~9~i~-

~ below Goodwin downstream (3/86) (September) (March) 1994
¯ " Dam (Stanislaus of Goodwin

River below Dam~ Goodwin Dam, ’ ’:
{near Knights . ) {

........................ ~anding) ................ i

NOTES:

msl = Mean sea level.
cfs = Cubic foot per second.
DA = ???

Table 6. Coefficients and Exponents for Calculating Stream Velocity, Depth, and Width (Page 2 of 2)
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0o,

Total Requir~l S~rpl,,$ . Simulated Delivery
Delta In-Delta Delta Delta Total Storage Storage San Luis Carryover Direct Total Aqueduct Inflow to from Inflow

Water Inflow Depletion Outflow Outflow Export Increase Release Carryover Used Delivery Delivery Delivery Storage Storage Used
Year (TAF) (TAF) (TAF) {TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (0/0) (%)

22 20,856 1,186 6,077 6,131 7,716 1,538 1,509 52~ 0 6,178 7,687 7,601 7 20 72
23 18,054 1,140 5,423 4,493 7,229 1,244 1,417 356 173 5,985 7,402 6,957 7 19 77
24 9,198 1,291 3,873 285 3,760 1,239 1,047 548 0 2,521 3,568 3,161 13 29 95

25 14,616 999 5,859 3,109 4,825 1,397 1,345. 600 0 3,428 4,773 4,313 10 28 80

26 12,884 1,160 4,347 2,368 5,157 1,397 1,514 483 117 3,760 5,274 4,826 11 29 84
27 26,956 1,116 6,805 11,997 7,270 1,555 1,570 468 15 5,715 7,285 6,948 6 22 56
28 21,612 1,124 6,191 7,372 7,019 1,531 1,341 658 0 5,488 6,829 6,350 7 20 65

29 t0,0t9 1,170 3,824 530 4,518 1,380 1,274 764 0 3,138 4,412 3,984 14 29 94

30 12,517 1,175 4,653 1,555 5,266 1,274 1,265 773 0 3,992 5,257 4,807 10 24 89
31 8,382 1,216 3,739 71 3,404 787 1,219 341 432 2,617 3,836 3,420 9 32 105

32 12,179 1,176 4,995 1,152 5,132 1,552 1,110 783 0 3,580 4,690 4,232 13 24 89

33 8,789 1,226 3,837 275 3,531 1,055 1,247 591 192 2,476 3,723 3,271 12 33 100
34 9,801 1,221 4,424 265 3,988 1,206 1,356 441 150 2,782 4,138 3,684 12 33 100

35 16,480 1,080 ¯ 6,140 3,558 5,900 1,427 1,633 235 206 4,473 6,106 5,812 9 27 81

36 19,896 1, ! 69 5,974 5,904 7,175 .1,577 1,495 317 0 5,598 7,093 6,693 8 21 72 ~._
37 17,911 1,183 5,593 4,901 6,639 1,721 1,597 441 0 4,918 6,515 6,463 10 25 74

38 46,039 1,116 7,493 30,065 7,853 1,607 1,029 1,019 0 6,246 7,275 7,661 3 14 35
39 14,105 1,235 3,955 2,759 6,169 1,019 1,289 749 270 5,150 6,439 5,994 7 20 82

40 25,036 1,189 7,304 10,722 6,321 1,384 1,856 277 472 4,937 6,793 6,542 6 27 61
41 39,811 1,042 7,124 23,947 8,190 1,560 1,169 668 0 6,630 7,799 7,596 4 15 40

42 35,554 1,037 6,746 20,016 8,003 1,210 1,169 709 0 6,793 7,962 7,740 3 15 44
43 29,022 1,134 7,368 13,567 7,174 1,300 1,257 752 0 5,874 7,131 7,023 4 18 54
44 14,318 1,209 4,198 2,327 6,711 1,310 1,562 500 252 5,401 6,963 6,549 9 22 86
45 16,2.06 1,138 4,847 3,398 6,958 .1,537 1,581 456 44 5,421 7,002 6,647 9 23 80
46 21,114 1,169 5,918 6,898 7,193 1,483 1,588 351 105 5,710 7,298 6,901 7 22 68
47 13,151 1,207 4,424 1,073 6,465 1,681 1,508 524 0 4,784 6,292 5,865 13 24 91
48 13,811 1,113 4,620 2,359 5,726 1,002 1,262 . 264 260 .4,724 5,986 5,586 7 21 85
49 14,585 1,204 4,269 2,496 6,680 1,766 1,558 472 0 4,914 6,472 6,047 12 24 82

50 14,982 1,229 5,004 2,280 6,563 1,581 1,423 630 0 4,992 6,405 5,978 11 22 84

51 30,083 1,095 6,113 15,880. 7,240 1,412 1,495 547 83 5,828 7,323 6,957 5 20 48
52 37,738 1,093 7,770 21,215 8,062 1,504 986 1,065 0 6,558 7,54~1 7~710 4 13 43

53 25,236 1,181 5,800 10,988 7,394 1,063 1,280 848 217 6,331 7,611 7,168 4 17 58
54 21,794 1,204 6,813 6,713 7,079 1,190 1,466 572 276 5,889 7,355 6,939 5 20 71
55 13,368 1,150 4,153 2,324 5,848 1,332 1,295 609 0 4,516 5,811 5,382 10 22 83
56 37.656 1.149 6.591 22.877 7.478 1,439 1.371 677 0 6,039 7~410 7,347 4 19 40

Table 7. No Action Alternative Delta Water Management Allocation (Page I of 3)
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Total Required Surplus Simulated Delivery
Delta In-Delta Delta Delta Total Storage Storage San Luis Carryover Direct Total Aqueduct Inflow to ~om Inflow

Water Inflow Depletion Outflow Outflow Export Increase Release Carryover [Jsed Delivery Delivery Delivery Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) {TAF) (TAF) {TAF) (TAF) (TAF) (TAF) (%)
57 17,591 1,143 5,156 4,264 7,056 1,244 1,183 738 0 5,812 .6,995 6,541 7 17 76
58 41,308 1,054 6,761 26,182 7,879 1,299 1,027 1,010 0 6,580 7,607 7,586 3 14 37
59 17,527 1,256 5,128 4,559 6,682 1,041 1,527 524 486 5,641 7,168 6,70l 6 21 77
60 12,464 1,248 4,472 1,143 5,686 1,514 1,596 442 82 4,172 5,768 5,349 12 28 92
61 13,094 1,199 4,403 1,461 6,112 1,596 1,324 714 0 ~516 5,840 5,410 12 23 87
62 15,590 1,248 5,910 2,632 6,031 1,366 1,949 t31 583 4,665 6,614 6,255 9 29 88
63 26,880 1,019 6,844 11,606 7,643 1,700 1,164 667 0 5,943 7,107 6,828 6 16 56
64 14,124 1,265 4,210 2,328 6,383 1,225 1,490 402 265 5,158 6,648 6,180 9 22 86
65 28,774 1,121 6,725 14,072 7,021 1,734 1,377 759 0 5,287 6,664 6,249 6 21 50
66 17,225 1,211 4,719 4,481 6,898 1,191 1,681 269 490 5,707 7,388 6,986 7 23 77
67 31,493 1,042 7,759 14,908 8,184 1,771 780 t,260 0 6,413 7,193 7,589 6 I1 51
68 18,906 1,194 5,622 5,556 6,606 778 1,483 555 705 5,828 7,311 6,873 4 20 75
69 40,308 1,193 7,584 24,407 7,604 1,499 1,000 1,054. 0 6,105 7,105 7,656 4 14 39
70 35,304 1,196 5,519 21,906 6,955 995 1,616 433 621 5,960 7,576 7,226 3 21 40
71 24,777 1,126 6,848 9,250 7,690 1,53l 1,236 728 0 6,159 7,395 7,021 6 17 62
72 14,968 1,270 4,783 2,228 6,700 1,310 1,365 673 55 5,390 6,755 6,308 9 20 86
73 27,200 1,082 6,772 12,719 7,165 1,370 1,316 727 0 5,795 7,111 6,758 5 19 55
74 41,333 1,044 6,803 25,789 7,868 1,322 1,406 643 84 6,546 7,952 7,676 3 18 38
75 25,491 1,165 6,695 9,944 7,838 1,212 1,225 630 13 6,626 7,851 7,446 5 16 62
76 12,914 1,298 3,680 1,888 6,049 1,224 998 856 0 4,825 5,823 5,400 9 17 84
77 7,601 1,242 3,943 0 2,420 380 725 511 345 2,040 2,765 2,328 5 26 105
78 24,466 1,102 7,244 10,215 6,416 1,527 1,470 568 0 4,889 6,359 6,713 6 23 60
79 17,905 1,215 5,786 3,953 7,218 1,302 1,281 589 0 5,916 7,197 6,716 7 18 79
80 30,814 1,i11 6,560 16,583 6,918 1,583 1,097 t,075 0 5,335 6,432 6,673 5 17 46
81 15,577 1,225 4,723 3,276 6,416 963 1,458 580 495 5,453 6,911 6,493 6 21 83
82 45,250 973 7,016 29,906 7,843 1,466 !,120 926 0 6,377 7,497 7,577 3 15 34
83 67,571 965 6,503 53,171 7,753 1,238 516 1,648 0 6,515 7,031 8,141 2 7 21
84 35,520 1,165 6,016 21,957 6,510 390 1,629 409 1,239 6,t20 7,749 7,655 1 21 42
85 15,098 1,092 4,370 3,032 6,670 1.,391 1,575 225 184 5,279 6,854 6,453 9 23 82
86 34,560 1,104 6,000 21,235 6,732 1,947 1,039 1,133 0 4,785 5,824 5,896 6 18 37
87 12,981 1,242 4,249 1,969 5,570 905 1,443 595 538- 4,665 6,108 5,683 7 24 89.
88 10,385 1,174 4,098 956 4,244 1,075 1,064 606 0 3,169 4,233 3,842 10 25 92
89 12,881 1,163 4,369 2,194 5,171 1,403 1,511 498 108 3,768 5,279 4,881 11 29 84
90 11,163 1,174 4,065 774 5,193 1,292 1,058 732 0 3,901 4,959 4,503 12 21 91
91 9.548 . 1,159 4.027 1,198 3,214 742 701 773 0 2,472 3.173 2,715 8 22 88
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Total Required Surplus Simulated Delivery
Delta In-Delta Delta Delta Total Storage Storage San Luis Carryover Direct Total Aqueduct Inflow to from Inflow

Water Inflow Depletion Outflow Outflow Export Increase Release Carryover Used Delivery Delivery Delivery Storage. Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) , (TAF) (TAF) (TAF) (%) (%) (%)

92 10,619 1,155 4,341 1,414 3,853 1,265 1,206 832 0 2,588 3,794 3.327 12 32 87

93 23,710 1,063 8,240 7,922 7,124 1,202 1,461 573 259 5,922 7,383 7,128 5 20 70

94 12,914 1,200 4,022 1,257 6,526 1,197 1,253 517 56 5,329 6,582 6,140 9 19 91

Minimum: 7,601 965 3,680 0 2,420 380 516 131 0 2,040 2,765 2,328 1 7 21

Average: 21,638 1,156 5,537 8,743 6,404 1,321 1,321 630 135 5,083 6,404 6,124 6 21 61

Maximum: 67,571 1,298 " 8,240 53,171 8,190 1,947 1,949 1,648 1,239 6,793 7,962 8,141 14 33 105

NOTE:

TAF = Thousand acre-feet.

Table 7. No Action Alternative Delta Water Management Allocation (Page 3 of 3)

CALFED Bay-Delta Program SURFACE WATER RESOURCES
Environmental Consequences Technical Report



Location                No Action Alternative        Configuration 1A          Configuration 1C
Max. Max.          Max. Max.                Max. Max.

Loc. Sea- Land- Sea- Land- % Sea- Land- %
High Inflow Condition Key Avg. ward ward Avg. ward ward Diff* Avg. ward ward Diff*
S.J. Riverat Fourteen Mite Slough1 17,500 21,600 11,400 17,900 22,000 11,800 2% 17,800 21,900 11,800 2%
San Joaquin River at Antioch 2 55,600 170,000]I0,000 56,500170,400109,100 2% 56,700 169,000108,000 2%
Old River at Mossdale 3 24,300 24,300 24,200 23,800 23,800 23,800 -2% 23,900 24,000 23,800 -1%
Old River at Fabian Tract 4 4,580 4,840 4,140 4,500 4,740 4,020 -2% 4,850 5,100 4,370 6%
Old River at Woodward lsland 5 9,280 15,000 1,120 9,720 15,300 402 5% -~0,100 !7,800-3,790 9%
Old Riverat Franks Tract 6 1,570 5,250 4,010 1,620 5,250 3,980 3% 1,590 5,130 3,930 1%
Middle River at Woodward Island 7 5,670 10,000 2,180 5,990 10,200 1,630 6% 5,750 11,400 4,210 1%
Grant LineCanal 8 16,000 16,500 14,700 15,700 16,300 14,400 -2% 15,500 16,100 14,200 -3%
;Victoria Canal 9 -3,810 -57 5,910 -4,110 -518 6,140 8% -3,280 1,2~0- 5,78--~ " ~1~4°-~---o
Delia Cross (~hann~i 10 - 0 114 283 0 114 283 NA 0 110 279 NA
Georg!~naSl~ugl? ......1~-"i1]~2~0 11,700 10,800 11,200 11,700 10,800 0% 11,200 11,700 10,800 0%
Sutter/Steamboat SI. Diversion 12 17,900 18,200 17,400 17,900 18,200 17,400 0% 17,900 18,200 17,400 0%
Miner Slough 13 10,580 11,I00 9,760 10,600 11,100 9,760 0% 10,600 I1,100 9,750 0%
Sacramento River atRioVista 14 185,000219,000132,600185,000219,000133,000 0% 185,000219,000132,000 0%
Mokelumne River, North Fork 15 5,950 7,690 2,370 5,950 7,680 2,370 0% 5,940 7,620 2,390 0%
Mokelumne River, South Fork 16 2,820 5,800 3,850 2,820 5,800 3,870 0% 2,820 5,700 3,850 0%
Low Inflow/High Pumping
Condition
S.J. River at Fourteen Mile Slough1 -34 6,030 6,380 -51 6,050 6,370 50% 1,270 7,490 5,060 3629%
San Joaquin River at Antioch 2 -1,550 148,000155,000 -1,520 14,7,000155,000 -2% -1,500 146,000154,000 -3%
Old River at Mossdale 3 11290 1,650 213 1,310 1,610 868 I% 0 88 104 -100%
Old River at Fabian Tract 4 158 763 1,020 160 742 466 1% -294 158 771 86%
6l~t-R~r at Woodward Island 5 -4,560 5,890 13,200 -4,530 6,380 14,800 -1% --~,-5-4-0- 8,210 18,200 21%
bid~,q~ at Franks Tract 6 -295 4,480 3,400 -305 4,020 3,980 3% -385 3,640 4,180 31%
Middle River atWoodward Island 7 -3,150 4,t90 9,920 -3,140 4,620 10,800 0% -3,400 5,600 12,000 8%
Grant Line Ca~al ...........~ .....1,080 3,630 3,810 1,100 3,700 1,580 2% 340 3,590 3,160 -69%
Victoria Canal 9 2,360 5,940 1,050 2,360 6,050 1,160 0% 2,220 6,310 2,090 -6%
Delta Cross Channel I0 3,860 7,760 597 3,870 7,740 755 0% 3,880 7,680 863 0%
Georgiana Slough 11 2,240 3,950 903 2,240 3,940 990 0% 2,250 3,910 1,040 0%
Sutter/SteamboatSI. Diversion t2 1,880 5,050 3,420 1,880 5,020 3,420 0%’ 1,880 5,010 3,420 0%
Min_er Slough 13 1,110 4,280 3,390 1,1 I0 4,270 3,390 0% 1,110 4,270 3,340 0%
Sacramento River at Rio Vista 14 6,160 91,100 82,700 6,140 91,300 83,000 0% 6,140 91,500 83,400 0%
Mokelumne River, North Fork 15 3,020 4,400 1,400 3,020 4,440 1,370 0% 3,020 4,530 1,270 0%
Mokelumne River, South Fork 16 829 4,790 4,410 836 4,880 4,430 1% 845 4,940 4,500 2%
Low Inflow/Low Pumping
Condition
SJ. River at Fourteen Mile Slough 1 99 5,950 6,340 69 6,070 6,360 -30% 412 6,280 5,850 316%
S~.!.~_q.~i_n_Ri__v.er__at_.A._nt_i_o_..ch_ ....._2_ ....950 149,000152,000 680 148,000152,000-28% 652 ..__1.4._7,000152,000 -31%
Old River at Mossdale 3 862 1,600 749 892 1,550 452 3% 554 1,400 401 -36%
Old River at Fabian Tract ......4- .......~2- ....~9-~---i~ 1-~ 49 875 888 53°/’o " il-3 - --~53- ....-~-----253~
Old River at Woodward Island 5 -981 8,470 ll,300 -1,330 8,410 I1,300 36% -1,570 9,400 13,300 60%
Old River at Franks Tract 6 25 4,630 4,030 -11 4,300 4,030 -56% 4 4,100 4,200 -84%
Middle River at Woodward Island 7 ---848 6,080 8,380 -1,090 6,050 8,390 29% -1,220 6,490 9,110 44%
Grant Line Canal 8 525 3,920 3,940 509 3,850 4,020 -3% 190 3,560 3,240 -64%
~VictoriaCanal 9 429 3,210 2,080 624 4,260 2,210 45% 569 4,340 2,490 33%
Delta Cross Channel I0 2~680 6,190 528 2,880 6,400 313 7% 2,870 6,400 213 7%
Georgiana Slough I 1 i,630 3,230 443 1,730 3,340 540 6% !,730 3,340 ~23 6%
Sutter/Steamboat SI. Diversion 12 1,130 4,660 4,290 1,230 4,700 4,180 9% 1,230 4,680 4,190 8%
Miner Slough 13 653 4,080 3,830 710 4,110 3,770 9% 710 4,100 3,770 9%
Sacramento Riverat RioVista 14 2,900 87,300 86,500 3,250 87,700 86,300 12% 3,250 ’ 87,700 86,300 t2%
Mokelumne River, North Fork 15 ~ 2,050 3,650 385 2,190 3,820 593 7% 2,190 3,870 541 7%
Mokelumne River, South Fork 16 297 4,460 4,600 351 4,610 4,590 18% 347 4,610 4,520 17%
*Represent~ the percent difference between the average value of the alternative and the averag~ value of the No Action Alternative
Note knegat~vefloworvetocity ~ndtcateslandward dir©ction
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Location                      Configuration 2B              Configuration 2D           Configuration 2E
Max. Max.                Max. Max.                  Max. Max.

Loc. Sea- Land- % Sea- Land- % Sea- Land- %
High Inflow Condition Key Avg. ward ward Diff~ Avg. ward ward Diff* Avg. ward ward Diff*
;.J. River at Fourteen Mile Slough 1 17,700 21,800 11,900 1% 17,700 20,600 13,100 I% 17,600 20,200 13,600 0%
San Joaquin River at Antioch 2 61,500 170,000 lOl,000 11% 62,300 164,000 94,600 12% 77,600 171,000 72,400 39%
Old River atMossdale 3 23,900 24,000 23,800 -1% 24,000 24,000 23,900 -1% 24,000 24,100 23,900 -1%
OIdRi~’eratFabianTraet 4 _~4,840 5,080 4,360 5% 4,540 4,780 .4,170 -1% 4,530 4,750 4,130 -1%
Old River at Woodward Isled 5 10,100 17,400 3,570 9% 8,320 15,400 5,250 -10% 8,390 14,900 5,210 . -10%
Old River at Franks Tract . _ 6__~_ ...._1,620 5,060 3,970 3% 1,660 6,380 5,470 5% 1,900 6,460 5,600 21%
Middle Riverat Woodwardlsland 7 5,670 11,000 4,140 0% 4,130 9,540 7,230 -27% 3,810 8,940 7,500 . -33%
Grant Line Canal 8 15,500 16,000 t4,200 -3% 15,700 16,300 14,700 -2% 15,700 16,300 14,700 -2%
Victoria Canal 9 -3,260 1,170 5,630 -14% -1,310 1,840 2,720 -66% -1,200 1,990 2,560 -68%
Delta Cross Channel 10 0 46 ¯ 108 NA 0 23 59 NA 0 172 185 NA
Georgiana Slough I 1 10,200 10,600 9,860 -9% I0,100 10,600 9,740 -10% 39,800 47,300 35,300 256%
~-u-t~oat SI. Diversion 12 16,100 16,500 15,600 -10% 16,200 16,500 15,600 -10% 14,060 14,700 13,200 -21%
Miner Slough 13 9,460 10,I00 8,560 -1 I% 9,470 .10,100 8,570 -10% 8,050 8,790 6,960 -24%
Saeramento River at Rio Vista 14 177,900 213,000 125,000 -4% 178,000 217,000 125,000 -4% 156,000 192,000 98,300 -16%
Mokelumne River, North Fork 15 7,390 10,500 1,020 24% 7,680 8,890 5,540 29% 2,960 4,150 1,090 -50%
Mokelumne River, South Fork 16 3,010 5,890 2,880 7% 2,690 6,000 3,660 -5% 2,630 8,660 9,830 -7%
Low Inflow/High Pumping
Condition
S.J. Riverat Fourteen Mile Slough 1 1,270 7,360 5,040 3635% 1,290 6,170 3,940 3691% 1,270 6,200 3,960 3635%
San Joaquin River at Antioch 2 i,310 144,000 151,000 -16% 1,340 138,000 147,000 -14% 712 137,000 147,000 -54%
Old River at Mossdale 3 0 87 103 -100% 0 99 79 -100% 0 97 78 -100%
Old River at Fabian Tract 4 ’292 154 738 85% -I I 809 735 -93% -11 786 698 -93%
Old River at Woodward Island 5 -5,500 7,820 17,700 21% -4,860 8,040 17,500 6% -4,840 7,780 17,000 6%
Old River at Franks Tract 6 -370 3,560 4,060 25% -537 4,730 5,160 82% -499 4,610 5,000 69.%
Middle River at Woodward Island 7 -3,430 5,220 11,500 9% -2,440 6,420 11,100 -23% -2,450 6,230 10,700 -22%
Grant Line Canal 8 340 3,460 3,050 -69% -47 3,080 2,930 -96% -49 2,990 2,810 -95%Victoria Canal

9 2,220 6,110 1,990 -6% 1,120 38,000 1,670 -49% [,200 3,660 1,620 -49%
Delta Cross Channel 10 0 88 130 -100% 0 63 105 -100% 0 ¯194 191 -100%
Georgiana Slough 11 903 3,350 1,640 -60% 781 3,890 2,550 -65% 9,020 26,000 4,650 302%
Sutter/Steamboat SI. Diversion 12 783 3,850 3,930 -58% 827 3,770 3,960 -56% 1,260 5,220 4,750 -33%
Miner Slough 13 447 3,780 3,810 -60% 476 3,780 3,770 -57% 752 3,900 3,860 -32%
Sacramento River at Rio Vista 14 2,430 90,100 89,400 -61% 2,640 93,800 92,900 -57% 3,250 84,000 84,900 -47%
MokelumneRiver, NorthFork 15 4,280 8,970 4,730 42% 5,000 6,940 1,780 66% -41 3,080 3,800 -99%
MokelumneRiver, South Fork 16 1,330 5,420 4,120 60% 1,260 ¯ 6,170 5,110 52% 136 10,300 12,100 -84%
Low inflow/Low Pumping
Condition
S.J~ River at Fourteen Mile Slough 1 394 6,090 5,670 298% 127 4,930 5,180 28% 122 4,930 5,090 23%
S__an__Jo_a_q.u!n..R.!vera~..Ant_ioc.h ......_2.._ 986 145,000 151,000 4% 1,320 138,000 146,000 39% 2,240 139,000 146,000 135%
Old River at Mossdale            3 573 1,390 315 -34% 846 1,580 490 -2% 843 1,560 418 -2%
Old River at Fabian Tract 4 115 942 696 25~% 40 746 714 25% 39 -- 731 699 22%
Old River at Woodward lsland 5 -I,560 9,150 12,600 59% -1,120 9,580 13,800 14% -1,120 9,260 13,400 14%
Old River at Franks Tract 6 -10 4,040 4,200 -60% -126 5,110 5,050 .404% -93 4,990 5,000 272%
Middle River at Woodward lsland 7 -t,200 6,310 8,520 4i% -821 8.170 9,430 -3% -851 7,830 9,070 0%
dtant Line Canal ~ -° 203 3,440 3,000 -61% 480 3,020 3,020 -9%. ---~474 2,940 2,940 -10%
Victoria Canal 9 564 4,100 2,480 31% 269 2,840 2,100 -37% 282 2,730 2,010 -34%
Del~ Cross Channel 10 996 7,680 5,010 -63% 1,6!0 7,960 3,600 -40% 1,350 5,790 2,750 -50%
GeorgianaSIough 11 1,710 3,160 99 5% 1,350 3,340 1,070 -18% 5,270 18,900 5,390 222%
Sutter/Steamboat SI, Diversion 12 1,020 4,440 4,500 -10% 995 4,220 4,500 -12% 700 5,040 5,330 -38%
Miner Slough 13 589 3,880 3,890 -10% 576 3,720 3,850 -12% 408 3,760 4,150 -38%
Sacramento River at Rio Vista 14 2,830 85,500 85,600 -2% 2,660 89,700 89,700 -8% 1,240 80,100 86,300 -57%Mokelu’m_neR_)i.v_e_r,_--~orth_._F.of_k_-.~-~__l.~_5-

1,580 6,410 5,410-23% 2,260 3,640 548 10% 375 2,380 2,200-82%
Mokelurnne River, South Fork      16    272    4,430 5,430 -8% 448    5,780 5,600 51%     1     10,400 12,100 -100%
¯ Represents the percent difference between the average value of the alternative and the average value of the No Action Alternative
Note A negative flow or velocity indicates landward direction
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Location Configuration 3E

Loc. Max. Sea- Max. Land
High Inflow Condition Key Avg. ward ward % Diff*
S J, River at Fourteen Mile SIo~agh I 17,700 21,500 12,000 1%
San Joaquin River at Antioch 2 60,700 172,000 103,000 9%
Old River at Mossdale 3 23,900 24,000 23,900 - 1%
Old River at Fabian Tract 4 4,620 4,900 4,300 I%
6id River at Woodward Island 5 13,500. 18,000 5,! 30 46%
Old River at Franks Tract 6 2,000 4,900 3,600 25%
M-i~litle ]~i~,~r at Woodward Island 7 8,930 12,300 3,060 58%
Grant Line Canal 8 15,700 16,300 14,800 -2%
Victoria Canal 9 -6,530 -3,230 7,520 7l %
Delta Cross Channel 10 0 1.21 301 NA
Georgiana Slough 11 10,300 10,800 9,920 -8%
Sutter/Steamboat SI. Diversion 12 16,400 16,700 15,900 -9%
M.ir~er Slough 13 9,600 10,200 8,710 -9%
Sacramento River at Rio Vista 14 179,000 213,000 126,000 -3%
Mokelumne River, North Fork ¯ 15 3,960 6,570 2,080 -33%
Mokelumne River, South Fork ¯ 16 1,740 5,030 4,970 -38%
Low Inflow/High Pumping
Condition
S.J. River at Fourteen Mile Slough 1 1,270 6,830 4,760 3629%

Old River at Mossdale 3 0 I 14 134 - 100%
01~ R];~r~t Fabian Tract 4 -17 969 1,020 -89%
Old River at Woodward Island 5 -650 9,350 11,300 -86%
Old ~i~;er at Franks Tract 6 62 4,070 3,870 -79%
Middle River at Woodward Island 7 -582 6,680 8,090 -82%
Grant Line Canal 8 -54 3,520 4,050 -95%
Victoria Canal 9 383 4,630 2,500 -84%
Delta Cross Channel I0 0 243 233 -100%
Georgiana Slough 11 1,360 3,740 989 -39%
Sutter/Steamboat si, Diversion 12 936 4,050 3,830 -50%
._M..!_n.~_r.Slo_ ugh._. 13 539 3,860 3,730 -52%
Sacramento River at Rio Vista 14 2,970 90,300 88,400 -52%
Mokelumne River, North Fork 15 13 4,620 5,000 - 100%
Mokelumne River, South Fork 16 -26 5,000 4,820 -97%
Low inflow/Low Pumping
Condition
S.J. River at Fourteen Mile Slough 1 131 5,760 6,180 32%
San.J..o.a_q_u.!n_ River at Antioch 2 1,220 148,000 152,000 28%
Old River at Mossdale 3 830 t,540 528 -4%
Old River at Fabian Tract 4 31 917 910 -3%
Old River at Woodward Island 5 -686 9,070 11,600 -30%
Old River at Franks Tract 6 27 4,080 3,910 8%
Middle River at Woodward Island 7 -632 6,490 8,380 -25%
Grant Line Canal 8 443 3,670 3,910 -16°/;
Victoria Canal 9 277 4,630 2,430 -35%
~)elta Cross Channel 10 2,470 6,590 1,840 -8%

Sutter/Steamboat SI. Divers~n ! 2 1,030 4,590 4,330 -9%

Sacramento River at Rio Vista 14 2,530 86,900 87,400 -13%
Mokelumne River, North Fork 15 1,040 4,070 2,370 -50%
Mokeiu-mne River, South Fork 16 309 4,950 4,590 4%
¯ Represents the percent difference between the average value of the alternative and the average value of the No
Action Alternative

Note A negative flow or velocity indicates landward direction
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Existing Condition
Percentile       Jan     Feb     Mar     Apr     May     Jun      Jul      Aug     Sep     Oct     Nov     Dec

90% 101435 129528 94956 70993 45099 19074 8002 5188 10961 14585 16043 66313
80% 73361 73542 62068 48266 26581 12476 8002 4850 5685 9673 11102 38268
70% 33145 57506 41309 26153 21081 10688 8002 4577 3576 5656 8934 15847
60% 26682 49020 34371 21316 15951 10339 8002 4079 3008 5465 7156 9758
50% 18508 29712 27209 18705 12360 9596 6505 4001 3008 4716 4672 7888
40% 12959 24425 21760 14436 11193 9078 6505 4001 3008 4001 4504 6609
30% 10880 19874 16234 11340 9680 8430 4993 3497 3008 4001 ’ 4504 5058
20% 6779 12533 12442 10033 7416 7993 4993 3497 3008 4001 4504 4505
10% 6001 11405 10363 8541 6333 6890 4001 2992 3008 4001 3496 4505

No Action Alternative
Percentile       Jan     Feb     Mar     Apr     May     Jun      Jul      Aug     Sep     Oct     Nov     Dec

90% 96075 121831 90369 71504 47340 22200 8002 5113 9821 12246 17316 64091
80% 71575 70022 60630 46824 26919 12507 8002 4817 4077 9410 10181 37881
70% 31200 56018 39354 , 27094 21120 10893 8002 4551 3570 5832 7821 16179
60% 22727 44227 32146 21578 16179 10393 8002 4316 3008 5452 6305 9582
50% 18378 30162 25078 18839 12133 9579 6505 4001 3008 4619 4790 7270
40% 11482 24310 21887 14103 10984 7663 6505 4001 3008 4027 4504 6359
30% 9374 18717 16426 11677 9647 6890 4993 3497 3008 4001 4504 5006
20% 7052 12238 12308 10087 7478 6443 4993 3497 3008 4001 4504 4505
10% 6001 11423 10197 8692 6343 6053 4001 2992 3008 4001 3496 4505

Differences Between No Action and Existing Condition
Percentile       Jan     Feb     Mar     Apr     May     Jun      Jul      Aug     Sep     Oct     Nov     Dec

90% -5360 -7697 -4566 511 2241 3126 0 -75 -1139 -2339 1274 -2222
80% -1786 -3521 -1438 -1442 338 30 0 -33 -1808 -263 -921 -387
70% -1945 -1488 -1955 941 39 205 0 -26 -7 176 -1113 332
60% -3955 -4793 -2225 262 228 54 0 237 0 -13 -850 -176
50% -130 450 -2131 134 -228 -17 0 0 0 -98 118 -618
40% -1477 -115 127 -333 -208 -1415 0 0 0 26 0 -250
30% -1506 -1157 192 336 -33 -1539 0 0 0 0 0 -52
20% 273 -295 -133 54 62 -1549 0 0 0 0 0 0
10% 0 18 -166 151 10 -837 0 0 0 0 0 0

Table 9. Net Delta Outflow (cfs): Differences Between No Action Alternatives and Existing
Conditions

CALFED Bay-Delta Program SURFACE WATER RESOURCES
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Fraction of Fraction of Fraction of
Shasta Total Trinity Required Total Total Direct Storage Storage Carryover Carryover Inflow to Uses from Runoff

Water Inflow Inflow Export Instream Divert Use Use Increases Releases Storage Used . Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF~ (%~

2,605
22 4,548 8,721 1,119 3,615 3,210 6,885 5,338 1,970 1,136 3,421 0 23 22 79

23 3,635 7,270 652 2,896 2,969 6,613 5,086 501 1,689 2,233 1,188 7 23 91

24 2,439 4,243 441 2,896 2,375 5,390 3,621 248 1,525 956 1,277 6 33 127

25 5,035 10,676 484 2,352 2,984 5,500 4,466 2,904 1,243 2,617 0 27 19 52
26 3,711 7,518 599 2,896 3,047 6,274 4,477 1,253 1,817 2,053 564 17 29 83
27 6,917 14,945 862 3,615 3,518 7,193 5,608 2,712 1,318 3,447 0 18 22 48

28 5,105 10,472 944 3,615 3,228 7,114 5,190 1,313 2,006 2,754 693 13 27 68
29 3,176 5,524 570 2,896 2,425 5,756 4,356 353 1,299 1,808 946 6 24 104

30 4,147 7,954 456 2,531 2,564 5,244 4,015 1,955 1,373 2,390 0 25 23 66

31 2,536 4,260 441 2,896 2,164 5,179 3,665 304 1,344 1,350 1,040 7 29 122
32 3,624 6,670 342 2,531 3,209 5,889 4,739 1,174 920 1,604 0 18 20 88
33 3,452 5,902 354 2,531 2,853 5,533 4,448 877 932 1,549 55 15 20. 94

34 3,318 5,965 441 2,531 2,227 4,907 3,674 1,130 1,373 1,306 243 19 25 82

35 4,840 10,020 414 2,531 3,111 5,791 4,591 2,496 1,230 2,572 0 25 21 58
36- 4,605 9,205 441 2,896 3,412 6,531 4,880 1,790 1,552 2,810 0 19 25 71

37 4,117 7,945 483 2,896 3,105 6,540 4,817 1,498 1,721 2,5~7 223 19 26 82
38 9,511 21,047 1,056 3,615 3,228 6,903 5,867 2,271 1,158 3,700 0 11 15 33

39 3,470 5,540 883 2,896 3,003 6,647 4,673 526 2,466 1,760 1,940 9 30 120
40 6,998 14,041 846 2,531 3,663 6,343 4,869 2,875 1,415 3,220 0 20 2.3 45

41 8,701 21,529 1,569 3,615 3,714 7,600 6,407 1,412 932 3,700 0 7 16 35
42 7,603 15,773 1,622 3.615 3,240 7,126 5,997 1,334 1,334 3,700 0 8 16 45

43 5,873 12,192 1,028 3,615 4,003 7,889 6,416 1,334 1,468 3,566 134 11 19 65
44 3,670 6,573 741 2,896 3,292 6,936 5,176 612 1,927 2,251 1,315 9 25 106
45 4,837 8,909 640 2,896 4,031 7,046 5,561 2,306 1,343 3,214 0 26 21 79
46 5,893 11,254 779 2,896 4,169 7,813 6,316 1,218 1,295 3,137 77 II 19 69
47 3,904 6,784 696 2,896 3,253 6,897 5,048 835 1,811 2,161 976 12 27 102
48 5,403 9,645 596 2,896 2,885 5,900 4,823 2,428 1,017 3,572 0 25 18 61

49 4,324 8,146 695 2,896 3,272 6,916 5,330 1,368 2,084 2,856 716 17 23 85

50 4,126 7,534 702 2,896 3,300 6,735 4,928 1,374 1,631 2,599 257 18 27 89
5l 6,314 12,004 937 3,615 3,835 7,510 5,844 1,958 1,413 3,144 0 16 22 63
52 7,779 16,051 1,037 3,615 3,778 7,664 6,720 1,479 923 3,700 0 9 12 48

53 6,544 13,601 1,236 3,615 3,582 7,468 6,446 1,334 1,334 3,700 0 10 14 55
54 6,558 12,400 1,300 3,615 3,408 7,294 5,999 1,328 1,518 3,510 190 l 1 18 59
55 4,1 l 1 7,980 853 2 ~896 3 663 7,307 5,863 923 1,854 2,579 931 12 20 92

Table 10. Annual Water Allocation for Sacramento River for No Action Alternative (Page 1 of 3)
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Environmental Consequences Technical Report



Fraction of Fraction of Fraction of
Shasta Total Trinity Required Total Total Direct Storage Storage Carryover Carryover Inflow to Uses from Runoff

Water Inflow Inflow Export lnstream Divert Use Use Increases Releases Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)
56 8,821 18,293 1,117 3,615 3,888 7,563 6,493 2,053 932 3,700 0 11 14 41

57 5,371 9,149 1,028 3,615 3,321 7,207 5,903 1,352 1,495 3,557 143 15 18 79

58 9,696 21,730 1,764 3,615 3,069 6,955 6,234 2,470 2,327 3,700 0 I1 IQ 32
59 5,098 9,027 1,097 .2,896 3,670 7,314 5,923 938 1,908 2,730 970 10 19 81
60 4,728 8,520 886 2,896 3,335 6,666 5,223 1,954 1,658 3,026 0 23 22 78

61 5,070 9,512 870 2,896 3,510 7,154 5,744 1,621 1,784 2,863 163 17 20 75

62 5,255 9,944 725 2,896 3,512 6,947 5,485 1,738 1,515 3,086 0 17 21 70

63 7,003 13,099 960 3,615 3,500 7,386 6,185 1,696 1,082 3,700 0 13 16 56
64 3,903 6,776 853 2,896 3,410 7,054 5,211 578 1,990 2,288 t,412 9 26 104

65 6,976 14,572 937 3,615 3,082 6,757 5,475 2,277 963 3,602 0 16 19 46

66 5,319 9,544 1,028 2,896 3,363 7,007 / 5,551 1,334 1,763 3,173 429 14 21 73
67 7,385 14,234 1,108 3,615 3,150 7,036 5,933 1,571 1,044 3,700 0 11 16 49

68 4,776 9,409 1,059 2,896 3,369 7,013 5,729 1,086 1,585 3,201 499 12 18 75

69 7,666 16,811 1,162 3,615 3,4090 7,376 6,510 1,454 955 3,700 0 9 12 44

70 7,904 15,644 1,489 3,615 3,894 7,780 5,957 1,015 1,623 3,092 608 6 23 50

71 7,316 13,907 1,216 3,615 3,371 7,257 6,41.8 1,535 927 3,700 0 11 12 52
72 5,076 8,423 1,028 2,896 3,453 7,097 5,920 1,334 1,796 3,238 462 16 17 84

73 6,162 13,819 1,028 3,615 3,425 7,311 6,064 1,345 1,113 3,470 0 10 17 53
74 10,782 21,185 2,119 3,615 3,379 7,265 6,606 1,565 1,335 3,700 0 7 9 34
75 6,391 12,808 1,277 3,615 3,383 7,269 6,513 1,503 1,503 3,700 0 12 10 57
76 3,597 6,376 914 2,896 3,152 6,796 5,662 403 1,836 2,267 1,433 6 17 107

77 2,625 4,174 510 2,896 2,185 5,200 3,967 45 1,490 822 1,445 1 24 125

78 7,827 16,632 785 2,352 3,373 5,889 5,169 3,871 993 3,700 0 23 12 35
79 4,025 8,199 823 2,896 3,488 7,132 5,547 1,239 1,800 3,139 561 15 22 87

80 6,418 13,901 945 3,615 3,213 7,099 5,907 1,587 1,087 3,639 0 11 17 51
81 4,099 8,471 876 2,896 3,141 6,785 5,142 1,259 2,041 2,857 782 15 24 80
82 9,014 18,282 1,014 3,615 3,311 6,988 6,276 1,878 1,035 3,700 0 10 10 38

83 10,797 25,102 1,867 3,615 3,408 7,294 6,881 1,419 1,419 3,700 0 6 6 29
84 6,668 . 13,947 1,604 . 3,615 3,485 7,371 6,423 1,334 1,334 3,700 0 10 13 53
85 3,972 7,616 914 2,896 3,550 7,194 5,683 637 2,005 2,332 1,368 8 21 94

86 7,548 15,232 931 3,615 3,209 6,884 5,506 1,734 1,098 2,968 0 11 20 45

87 -3,945 7,315 824 2,896 3,192 6,733 5,058 1,017 ¯2,107 1,878 1,090 14 25 92
88 3,933 7,471 725 2,531 2,855 5,535 4,449 1,362 1,582 1,658 220 18 20 74

89 4,757 8,869 596 2,531 2,704 5,384 4,360 2,570 1,326 2,902 0 29 19 61

90 3,618 6,550 539 2.896 2.911 6.452 5.184 504 1.438 1.968 934 8 20 99

Table 10. Annual Water Allocation for Sacramento River for No Action Alternative (Page 2 of 3)
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Fraction of Fraction of Fraction of

Shasta Total Trinity Required Total Total Direct Storage Storage Carryover Carryover Inflow to Uses from Runoff

Water Inflow Inflow Export Instream Divert Use Use Increases Releases Storage Used Storage Storage Used

Year (TAF) (TAF) ~TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF)

91 3,055 5,981 441 2,896 2,910 5,925 4,475 711 1,107 1.572 396 12 24 99

92 3,591 7,158 441 2,531 2,607 5,287 4,047 1,536 1,298 1,810 0 21 23 74

93 6,824 16,161 666 2,531 3,618 6,298 5,542 2,886 824 3,872 0 18 12 39

94 3,093 6,179 720 2,896 2,659 6,303 4,853 339 2,173 2,038 1,834 5 23 102

Minimum: 2,4.39 4,174 342 2,352 2,164 4,907 3,621 45 - 824 822 0 I 6 29

Average: 5,492 10,936 892 3,107 3,250 6,716.. 5,404 1,454 1,462 2,863 377 13 20 61

Maximum: 10,797 25,102 2,119 3,615 4,169 7,889 6,881 3,871 2,466 3,872 1,940 29 33 127

NOTE:

TAF = Thousand acre-feet

Table 10. Annual Water Allocation for Sacramento River for No Action Alternative (Page 3 of 3)
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Total Release Required Total Total Direct Storage Storage Carryover Carryover Inflow to Use ~om Runoff
Water Runoff Flow Instream Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAIc) (TAF) (TAF) (TAF) (TAF) (TAF) (TA1c) " (TAF) (%) (%) (%)

22 3,367 2,960 2,176 - 401 2,577 2,261 582 479. 650 0 17 12 77

23 2,912 2,672 1,812 401 2,213 1,876 518 580 588 62 18 15 76
24 907 1,061 910 353 1,263 836 33 435 186 402 4 34 139

25 2,545 1,988 1,168 389 1,557 1,296 886 622 450 0 35 17 61

26 1,554 1,422 1,135 401 1,536 1,088 496 660 " 286 164 32 29 99

27 3,762 3,090 1,633 401 2,034 1,821 689 325 650 .0 18 I0 54

28 2,708 2,595 1,638 401 2,039 1,639 284 469 465 185 10 20 75
29 1,303 1,251 999 353 1,352 1,060 219 422 262 203 17 22 104

30 1,730 1,441 1,066 389 1,455 1,175 562 562 262 0 32 19 84

31 1,049 916 531 283 814 810 148 211 199 63 14 0 78
32 2,388 2,025 1,037 320 1,357 1,357 663 536 326 0 28 0 57

33 1,402 1,211 739 341 1,080 1,009 235 288 273 53 17 7 77

34 1,324 1,228 559 341 900 771 392 539 126 147 30 14" 68
35 2,577 1,884 1,302 389 1,691 1,535 726 329 523 0 28 9 66

36 3,495 3,061 1,918 401 2,319 2,004 610 483 650 0 17 14 66

37 2,493 2,223 1,841 401 2,242 1,646 685 721 614 36 27 27 90

38 4,631 4,289 2,267 401 2,668 2,447 483 447 650 0 10 8 58

39- 1,289 1,444 1,191 401 1,592 1,105 185 628 207 443 14 31 124

40 3,454 2,769 1~216 401 1,617 1,329 743 364 586 0 22 18 47

41 3,277 2,909 1,948 40I 2,349 1,972 478 414 650 0 15 16 72
42 4,048 3,743 2,221 401 2,622 2,385 434 434 650 0 11 9 65

43 4,056 3,750 1,978 401 2,379 2,072 346 346 650 0 9 13 59
44 1,632 1,690 1,487 401 1,888 1,430 219 571 298 352 13 24 116
45 2,643 2,009 1,360 401 1,761 1,471 700 374 624 0 26 16 67

46 2,979 2,699 1,8ll 401 2,212 1,812 435 459 600 24 15 18 74
47 1,569 1,673 1,294 401 1,695 1,271 298 699 199 401 19 25 108

48 2,321 1,563 1,317 401 1,718 1,472 765 314 650 0 33 14 74
49 1,993 1,868 1,678 401 2,079 1,475 523 695 478 172 26 29 104

50 - 2,775 2,294 1,765 401 2,166 1,794 667 495 650 0 24 17 78

51 4,806 4,511 1,841 401 2,242 1,855 670 682 638 12 14 17 47
52 5,063 4,745 2,267 401 2,668 2,532 400 388 650 0 8 5 53
53 2,847 2,543 1,993 401 2,394 2,180 392 392 650 0 14 9 84

54 2,175 2,007 1,639 401 2,040 1,598 310 440 520 130 t4 22 94

55 1,679 1,516 1,387 401 1,788 1,438 288 422 386 134 17 20 106
56 4,684 4,111 1,904 401 2,305 2,108 878- 614 650 0 19 9 49

Table 11. No Action Alternative Feather River Water Allocation (Page I of 3)
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Total Release Required Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Instream Diversions ¯ Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAIc) (oA) (o/o)
57 2,326 2,032 1,767 401 2,168 1,70I 470 479 641 9 20 22 93
58 4,181 3,867 2,267 401 2,668 2,418 450 441 650 0 11 9 64

59 1,412 1,449 1,296 401 i,697 1,204 212 540 322 328 15 29 120

60 1,765 1,386 1,144 401 1,545 1,134 592 5t4 400 0 34 27 88
61 1,210 1,026 901 401 1,302 978 256 365 291 109 21 25 108
62 2,063 1,525 1,197 401 1,598 1,336 568 335 524 0 28 16 77

63 3,674 3,239 1,947 401 2,348 2,035 636 510 650 0 17 13 64

64 1,756 1,864 1,487 401 1,888 1,516 140 541 249 401 8 20 108
65 4,583 3,872 1,394 401 1,795 1,586 713 312 650 0 16 12 39

66 1,567 1,531 1,425 401 1,826 1,328 262 521 391 259 17 27 117

67 3,981 3,414 2,042 401 2,443 2,306 643 384 650 0 16 6 61
68 1,851 1,83] 1,425 401 1,826 1,380 170 445 375 275 9 24 99

69 4,478 3,895 2,026 401 2,427 2,258 634 359 650 0 14 7 54
70 3,447 3,307 1,608 401 2,009 1,749 367 523 494 156 11 13 58
71 3,073 2,608 1,795 401 2,196 1,945 550 394 650 0 18 11 71

72 2,008 1,914 1,608 401 2,009 1,620 273 476 447 203 14 19 100
73 3,122 2,676 1,660 ¯401 2,061 1,649 571 432 586 0 18 20 66
74 4,452 4,081 2,101 401 2,502 2,302 534 470 650 0 12 8 56

75 2,756 2,450 2,067 401 2,468 2,121 496 496 650 0 18 14 90
76 1,156 1,369 1,160 340 1,500 1,103 68 509 209 441 6 26 130
77 453 411 313 265 578 408 26 154 8l 128 6 29 128
78 2,976 2,127 1,347 368 1,715 . 1,482 899 330 650 0 30 14 .58 I
79 2,214 1,980 1,723 401 2,124 1,597 537 604 583 67 24 25 96
80 3,963 3,590 1,841 401 2,242 1,923 578 511 650 0 15 14 57
81 1,351 1,386 1,281 401 1,682 1,189 180 508 322 328 13 29 125
82 6,087 5,450 1,893 40I 2,294 2,194 906 578 650 0 15 ¯4 38
83 6,479 6,173 2,267 401 2,668 2,644 508 508 650 0 8 1 41

84 4,174 3,867 1,811 401 2,212 1,952 642 642 650 0 15 12 53
85 1,768 1,876 1,456 401 1,857 1,424 288 691 247 403 16 23 105

86 4,651 3,939 1,394 401 1,795 1,532 915 512 650 0 20 15 39

87 1,153 1,329 1,130 401 1,531 1,033 128 592 186 464 11 33 133
88 1,286 842 606 401 1,007 700 535 376 -345 0 42 30 78
89 2,339 1,915 1,234 401 1,635 1,383 593 473 465 0 25 15 70
90 1,308 1,269 999 353 1,352 1,081 194 410 249 216 15 20 103

91 1,444 960 825 328 1,153 971 456 228 477 0 32 16 80
92 1,026 1,147 910 341 1,251 775 252 618 111 366 25 38 122

Table II. No ActionAlternafiveFeatherRiverWaterAllocafion(Page 2 of 3)

CALFED Bay-Delta Program SURFACE WATER RESOURCES
Environmental Consequences Technical Report



~0
~0
Oo,

Total Relea~ Req-ired Total T~tal Direct Storage Storage Carryover C~rryover l~flow to Use from Runoff
Water Runoff Flow Instream Diversions Use Use Increase Release Storage Used Storage Storage Used

Year (TAF) (TAF) (TAF) (TAF) (TAF) . (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

93 3,273 2,454 1,515 366 1,881 1,692 874 335 650 0 27 I 0 57

94 1,040 1,261 1,086 348 1,434 978 74 546 178 472 7 32 138

Minimum: 453 411 313 265 578 408 26 " 154 81 0 4 ’ 0 38

Average: 2,675 2,390 1,493 388 1,881 1,569 468 473 477 104 17 17 70

Maximum: 6,479 6,173 2,267 401 2,668 2,644 915 721 650 . 472 42 38 139

NOTE:

TAF = Thousand acre-feet.

Table 11. No Action Alternative Feather River Water Allocation (Page 3 of 3)
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Total Release Required Total Total Direct Storage Storage Carryover Carryover Inflow to Use ~om Runoff
Water Runoff Flow Instream Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAI0. (TAF) . (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

547

22 3,367 2,960 2,176 401 2,577 2~261 582 479 650 0 17 12 77
23 2,912 2,672 1,812 401 2,213 1,876 518 580 588 62 18 15 76
24. 907 1,061 910 353 1,263 836 33 435 186 402 4 34 139
25 2,545 1,988 1,168 389 1,557 1,296 886 622 450 0 35 17 61

26 1,554 1,422 1,135 401 1,536 1,088 496 660 286 164 32 29 99
27 3,762 3,090 1,633 401 2,034 1,821 689 325 650 0 18 10 54
28 2,708 2,595 1,638 401 2,039 1,639 284 469 465 185 10 20 75
29 1,303 1,25t 999 353 1,352 1,060 219 422 262 203 17 22 104
30 1,730 1,441 1,066 389 1,455 1,175 562 562 262 0 32 19 84
31 1,049 916 531 283 814 810 148 211 199 63 14 0 78
32 2,388 2,025 1,037 320 1,357 1,357 663 536 - 326 0 28 0 57
33 1,402 1,211 739 341 1,080 1,009 235 288 273 53 17 7 77
34 1,324 1,228 559 341 900 771 392 ~39 126 147 30 14 68
35 2,577 1,884 1,302 389 1,691 1;535 726 329 523 0 28 9 66
36 3,495 3,061 1,918 .401 2,319 2,004 610 483 650 0 17 14 66
37 2,493 2,223 1,841 401 2,242 1,646 685 721 614 36 27 27 90
38 4,631 4,289 2,267 401 2,668 2,447 483 447 650 0 10 8 58
39 1,289 1,444 1,191 401 1,592 1,105 185 628 207 443 14 31 124
40 3,454 2,769 1,216 401 1,6t7 1,329 743 364 586 0 22 18 47
�1 3,277 2,909 1,948 401 2,349 1,972 478 414 650 0 15 .16 72
42 4,048 3,743 2,221 401 2,622 2,385 434 434 650 0 11 9 65
43 4,056 3,750 1,978 401 2,379 2,072 346 346 650 0 9 13 59
44 1,632 1,690 1,487 401 1,888 1,430 219 571 298 352 13 24 116

45 2,643 2,009 1,360 401 1,761 .1,471 700 374 624 0 26 16 67
46 2,979 2,699 1,811 401 2,212 1,812 435 459 600 24 15 18 74
47 1,569 1,673 1,294 401 1,695 1,271 298 699 199 401 19 25 108
48 2,321 1,563 1,317 401 1,718 1,472 765 314 650 0 33 14 74
49 1,993 1,868 1,678 401 2,079 1,475 523 695 478 172 26 29 104

50 2,775 2,294 1,765 .401 2,166 1,794 667 495 650 0 24 17 78
51 4,806 4,511 1,841 401 2,242 1,855 670 682 638 12 14 17 47
52 5,063 4,745 2,267 401 2,668 2,532 400 388 650 0 8 5 53
53 2,847 2,543 1,993 401 2,394 2,180 392 392 650 0 14 9 84
54 2,175 2,007 1,639 401 2,040 1,598 310 440 520 130 14 22 94
55 1,679 1,516 1,387 401 1,788 1A38 288 422 386 134 12 20 106
56 4,684 4,111 1.904 401 2,305 2A08 878 614 650 0 19 9 49

Table 12. No Action Alternative American River Water Alloimtion (Page 1 of 3)
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Total Release Required Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow lnstream Diversions Use Use Increase Release Storage Used Storage Storage Used
Year ,,. (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (T~F) (TAF) (TAF) (TAF) (%) (%) (%)
57 2,326 2,032 1.767 401 2,168 1,701 470 479 641 9 20 22 93
58 4,181 3,867 2,267 401 2,668 2,418 450 441 650 0 11 9 64
59 1,412 1,449 1,296 401 1,697 1,204 212 540 322 328 15 29 120
60 1,765 1,386 1,144 401 1,545 1,134 592 514 400 0 34 27 88
61 1,210 1,026 901 401 1,302 978 256 365 291 109 21 25 108
62 2,063 1,525 1,197 401 1,598 1,336 568 335 524 0 28 16 77
63 3,674 3,239 1,947 401 2,348 2,035 636 510 650 0 17 13 64
64 1,756 1,864 1,487 401 1,888 1,516 140 541 249 401 8 20 108
65 4,583 3,872 1,394 401 1,795 1,586 713 312 650 0 ’ 16 12 39
66 1,567 1,531 1,425 401 1,826 1,328 262 521 391 259 17 27 117

67 3,981 3,414 2,042 401 2,443 2,306 643 384 650 0 16 6 61
68 1,851 1,831 1,425 401 1,826 ~1,380 170 445 375 275 9 24 99
69 4,478 3,895 2,026 401 2,427 2,258 634 359 650 0 14 7 54
70 3,447 3,307 1,608 401 2,009 1,749 367 523 494 156 11 13 58
71 3,073 2,608 1,795 401 2,196 1,945 550 394 650 0 18 11 71

72 2,008 1,914 1,608 401 2,009 1,620 273 476 447 203 14 19 100 ~

73 3,122 2,676 1,660 401 2,061 1,649 571 432 586 0 18 20 66 ~O
74 4,452 4,081 2,101 401 ~2,502 2,302 534 470 650 0 12 8 56
75 2,756 2,450 2,067 401 2,468 2,121 496 496 650 0 18 14 90
76 1,156 1,369 1,160 340 1,500 1,103 68 509 209 441 6 26 130 ~

77 453 411 313 265 578 408 26 154 81 128 6 29 128 ~
78 2,976 2,127 1,347 368 1,715 1,482 899 330 650 0 30 14 58 I
79 2,214 1,980 1,723 401 2,124 1,597 537 604 583 67 24 25 96
80 3,963 3,590 1,841 401 2,242 1,923 578 511 650 0 15 14 57 �~

81 1,351 1,386 1,281 401 1,682 1,189 180 508 322 328 13 29 125
82 6,087 5,450 1,893 401 2,294 2,194 906 578 650 0 15 4 38
83 6,479 6,173 2,267 401 2,668 2,644 508 508 650 0 8 1 41
84 4,174 3,867 1,811 401 2,212 ¯ 1,952 642 642 650 0 15 12 53
85 1,768 1,876 1,456 401 1,857 1,424 288 691 247 403 16 23 105
86 4,651 3,939 1,394 401 1,795 1,532 915 512 650 0 20 15 39
87 1,153 1,329 1,130 401 1,531 1,033 128 592 186 464 11 33 133
88 1,286 842 606 401 1,007 700 535 376 345 0 42 30 78_
89 2,339 1,915 1,234 401 1,635 1,383 593 473 465 0 25 15 70
90 1,308 1,269- 999 353 1,352 1,081 194 410 249 216 15 20 103
91 1,444 960 825 328 1,153 971 456 228 477 0 32 16 80
92 1,026 1,147 910 341 1,251 775 252 618 111 366 25 38 122
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Total Release Required Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Instream Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF), (TAF) ,. ,.(TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

93 3,273 2,454 1,515 366 1,881 1,692 874 335 650 0 27 10 57
94 1,040 1,261 1,086 348 1,434 978 74 546 178 472 7 32 138

Minimum: 453 411 313 265 578 408 26 154 81 0 4 0 38

Average: 2,675 2,390 1,493 388 1,881 1,569 468 473 . 477 104 17 17 .70

Maximum: 6,479 6,173 2,267 401 2,668 2,644 915 721 650 472 42 38 139

NOTE:

TAF = Th6usand acre-feet.
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase" Release Storage Used Storage Storage Used
Year (TAI~, (TAF) (TAF~ (TAF) (TAF) (TAF~ (TAF~ (TAF) (TAF) (TAF) (%) (%) (%)

999
22 1,581 438 154 803 957 746 639 320 1,318 0 40 22 61
23 1,291 464 154 808 962 749 316 319 1,315 3 24 22 75
24 536 360 154 526 680 399 102 467 950 365 19 41 127
25 1,268 367 154 648 802 664- 463 .229 1,184 0 37 17 63
26 779 423 154 654 808 532 160 471 873 311 21 34 104
27 1,436 434 154 654 808 659 559 231 1,201 0 39 18 56
28 1,126 428 154 654 ¯ 808 572 401 378 1,224 0 36 29 72
29 661 347 154 595 749 519 100 395 929 295 15 31 113
30 827 334 154 651 805 602 171 342 758 17l 21 25 97
31 585 321 154 552 706 441 106 405 459 299 18 38 121
32 1,326 303 154 649 803 675 573 214 818 0 43 16 61
33 740 330 154 646 800 583 102 347 573 245 14 27 108
34 655 324 154 589 743 439 175 441 307 266 27 41 113
35 1,256 285 154 651 805 643 547 238 616 0 44 20 64
36 1,495 345 154 654 808 648 718 240 1,094 0 48 20 54
37 1,275 296 154 654 808 636 547 244 1,397 0 43 21 63
38 2,254 623 260 801 1,061 902 1,023 221 2,199 0’ 45 15 47
39 716 714 200 785 985 576 30 833 1,396 803 4 42 138
40 1,513 386 160 807 967 720 664 368 1,692 0 44 26 64
41 1,478 385 264 810 1,074 835 579 322 1,949 0 39 22 73
42 1,637 640 306 810 1,116 939 405 244 2,110 0 25 16 68
43 1,742 1,087 306 810 1,116 899 247 428 1,929 181 14 19 64
44 811 394 200 810 1,010 668 102 515 1,516 413 13 34 125
45 1,406 325 167 810 977 763 554 306 1,764 0 39 22 69
46 1,346 530 266 810 1,076 836 353 370 1,747 17 26 22 80
47 788 484 199 663 862 597 141 519 1,369 378 18 31 109
48 1,014- 403 154 654 808 661 188 " 247 1,310 59 19 18 80
49 896 407 154 654 808 631 176 360 1,126 184 20 22 90
50 1,198 420 154 654 808 652 366 262 1,230 0 31 19 67
51 1,862 797 160 801 961 681 820 578 1~472 0 44 29 52
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflowto Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAr) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

52 2,060 482 264 810 1,074 930 960 220 2,212 0 47 13 52

53 1,130 946 213 810 1,023 808 63 711 1,564 648 6 21 91

54 1,044 444 164 810 974 665 228 457 1,335 229 22 32 93

55 821 394 154 662 816 610 169 421 1,083 252 21 25 99

56 2,035 505 260 801 1,061 877 1,053 349 1,787 0 52 17 52

57 1,038 522 200 810 1,010 720 190 503 1,474 313 18 29 97

58 1,816 401 260 810 1,070 848 891 310 2,055 0 49 21 59

59 783 676 200 810 1,010 579 41 765 1,331 724 5 43 129

60 728 354 154 646 800 528 169 459 1,041 290 23 34 I10

61 592 345 154 .557 711 445 117 437 721 320 20 37 120

62 1,031 339 154 649 803 638 285 251 755 0 28 21 78

63 1,406 337 154. 654 808 669 605 211 1,149 0 43 17 57

64 791 386 154 654 808 563 179 442 886 263 23 30 102

65 1,868 494 154 801 955 779 810 260 1,436 0 43 18 51

66 892 459 154 663 817 558 249 495 1,190 246 28 32 92

67 2,039 389 260 801 1,061 926 1,010 186 2,014 0 50 13 52

68 .828 674 200 810 1,010 610 49 722 1,341 673 6 40 122

69 2,313 650 260 809 1,069 878 1,092 267 2,166 0 47 18 46

70 1,510 1,317 213 810 1,023 759 69 708 1,527 639 5 26 68

71 1,239 529 164 810 974 754 318 439 1,406 121 26 23 79

72 925 544 154 662 816 567. 196 494 1,108 298 21 31 88

73 1,434 329 154 654 808 633 688 258 1,538 0 48 22 56

74 1,691 "" 503 260 801 1,061 835 673 3il 1,900 0 40 21 63

75 1,388 636 306 810 1,116 852 298 381 1,817 83 21 24 80

76 617 413 200 577 777 467 121 517 1,421 396 20 40 126

77 415 373 154 440 594 345 31 444 1,008 413 7 42 143

78 1,504 274 154 645 799 711 719 158 1,569 0 48 11 53

79 1,328 402 165 801 966 686 507 403 1,673 0 38 29 73

80 1,922 773 270 810 1,080 919 542 228 1,987 0 28 15 56

81 792 612 200 810 1,010 597 41 690 1,338 649 5 41 128

82 2,425 705 260 810 1~070 934 1,093 210 2,221 0 45 13 44
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Total D~wnstream Fish Flow Total To~al Direci $~orage S~orage C~rryover Carryover Inflowto U~e from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) . (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) ¯ (%~

83 3,117 2,226 306 810 1,116 1,050 450 398 2,273 0 14 6 36
84 1,825 1,727 227 810 1,037 831 69 803 1,539 734 4 20 57
85 904 415 164 663 827 615 237 430 1,346 193 26 26 91
86 2,044 694 . 260 801 1,061 863 807 280 1,873. 0 39 19 52
87 646 402 200 598 798 521 97 470 1,500 373 15 35 124
88 544 396 154 517 671 454 55 440 1,115 385 10 32 123

89 793 348 154 648 802 637 126 344 897 218 16 21 101

90 647 340 154 " 586 740 444 156 445 608 289 24 40 114
91 673 320 154 589 743 551 90 335 363 245 13 26 110
92 637 325 154 561 715 431 162 419 106 257 25 40 112

93 ’ 2,043 610 154 654 808 684 1,042 276 872 0 51 15 40

94 676 327 154 589 743 551 91 341 622 250 13 26 1 I0
Minimum: 415 274 154 440 594 345 30 158 106 0 4 6 36
Average: 1,239 517 189 708 897 674 386 391 1,329 185 31 25 72
Maximum: 3,117 2,226 306 810 1,116 1,050 1,093 833 2,273 803 52 43 143

NOTE:                                                                                                                                                           ¢O

TAF = Thousand acre-feet.                                                                                                                                                    ~
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

328

22 2,231 302 299 1,015 1,314 960 1,250 346 1,232 0. 56 27 59

23 1,550 323 299 1,015 1,314 984 510 371 1,371 0 33 25 85

24 392 166 154 744 898 380 11 587 795 576 3 58 229

25 1,509 189 153 915 1,068 746 710 366 1,139 0 47 30 71

26 952 186 141 877 1,018 565 337 507 969 170 35 44 107

27 1,727 302 239 986 1,225 896 763 393 1,339 0 44 27 71

28 1,340 203 190 965 1,155 740 554 458 1;435. 0 41 36 86

29 705 144 130 747 877 519 151 402 1,184 251 21 41 124

30 864 141 116 694 810 545 279 314 1,149 35 32 33 94

31 368 128 94 694 788 325 40 546 643 506 11 59 214

32 1,772 288 238 965 1,203 908 786 328 1,101 0 44 25. 68
33 837 244 190 874 1,064 601 212 544 769 332 25 44 127

34 611 147 108 715 823 442 164 458 475 294 27 46 135

35 1,738 251 238 965 1,203 839 875 408 942 0 50 30 69

36 1,918 320 299 1,015 1,314 885 981 471 1,452 0 51 33 69

37 1,765 479 299 1,015 1,314 819 731 542 1,641 0 41 38 74

38 3,181 1,951 299 1,015 1,314 1,005 494 362 1,773 0 16 24 41

39 842 305 188 874 1,062 688 54 467 1,360 413 6 35 126

40 1,902 616 239 986 1,225 798 697 477 1,580 0 37 35 64

41 2,277 . 984 299. 1,015 1,314 1,016 525 333 1,772 0 23 23 58
42 2,162 1,064 299 1,015 1,314 1,007 361 361 1,772 0 17 23 61
43 2,158 1,144 299 1,015 1,314 954 341 425 1,688 84 16 27 61

44 1,032 214 214 965 1,179 720 279 502 1,465 223 27 39 114

45 1,825 510 252 1,018 1,270 927 605 387 1,683 0 33 27 70

46 1,656 858 299 1,015 1,314 897 162 457 1,388 295 10 32 79

47 888 192 188 874 1,062 648 221 466 1,143 245 25 39 120

48 1,061 177 154 936 1,090 707 316 430 1,029 114- 30 35 103

49 975 168 143 968 1,111 605 328 540 817 212 34 46 114
50 1,266 210 168 968 1,136 654 555 519 853 0 44 42 90
51 2,314 786 252 1,018 1,270 841 924 486 1,291 0 40 34 55
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions ]3se Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)
52 2,687 1,107 299 1,015 1,314 1,031 815 333 1,773 0 30 22 49

53 1,325 495 214 965 1,179 823 209 423 1,559 214 16 30 89
54 1,183 211 167 968 1,135 654 451 526 1,484 75 38 42 96

55 899 158 141 877 1,018 615 250 457 i,277 207 28 40 113

56 2,856 1,290 239 986 1,225 931 837 341 i,773 0 29 24 43

57 1,181 312 214 965 1,179 724 354 531 1,596 177 30 39 100
58 2,388 1,113 252 1,018 1,270 948 552 375 1,773 0 23 25 53
59 834 326 188 874 1,062 580 129 570 1,332 441 15 45 127

60 790 111 103 715 818 535 222 327 1,227 105 28 35 104

61 416 124 93 694 787 377 35 493 769 458 8 52 189
62 1,486 195 153 915 1,068~ 759 660 342 1,087 0 44 29 72

63 1,792 321 252 1,018 1,270 " 922 787 402 1,472 0 44 27 71

64 930 221 188 ~ 874 1,062 724 174 411 1,235 237 19 32 114

65 2,403 802- 239 986 1,225 1,017 782 249 1,768 0 33 17 51
66 1,227 740 190 965 1,155 676 9 560 1,217 551 1 41 94
67 2,723 1,066 253 ~018 1,271 1,012 881 325 1,773 0 32 20 47
68 870 285 188 874 1,062 631 144 510 1,407 366 17 41 122
69 3,529 2,095 239 986 1,225 973 674 308 1,773 0 19 21 35

70 1,763 1,041 299 1,015 1,314 946 91 461 1,403 370 5 28 75
71 1,455 356 214 965 1,179 871 413 356 1,460 0 28 26 81
72 993 169 129 877 1,006 651 314 440 1,334 126 32 35 101
73 1,739 437 239 986 1,225 827 689 452 1,571 0 40 32 70
74 2,019 844 299 1,015 1,314 966 468 390 1,649 0 23 26 65
75 1,811 641 299 1,015 1,314 951 483 411 1,721 0 27 28 73

76 497 180 163 744 907 478 7 506 1,222 499 1 47 182
77 206 105 93 694 787 206 0 642 580 642 0 74 382
78 2,401 238 238 965 1,203 983 1,373 245 1,708 0 57 18 50
79 1,735 716 299 1,015 1,314 840 443 522 1,629 79 26 36 76

80 2,772 1,530 299 1,015 1,314 1,050 470 326 1,773 0 17 20 47

81 903 287 190 874 1,064 688 124 459. 1,438 335 14 35 118
82 3,473 2~067 253 986 1,239 1,068 636 301 1,773 0 18 14 36
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF). (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

83 4,466 3,365 299 1,015 1,314 1,245 340 340 1,773 0 8 5 29

84 2,295 1,526 299 1,015 1,314 922 170 494 1,449 324 7 30 .57

85 1,059 204 188 874 1,062 748 281 376 1,354 95 27 30 100

86 2,639 1,215 239 986 1,225 921 707 352 1,709 0 27 25 46

87 506 163 t63 744 907 456 44 517 1,236 473 9 50 179

88 502 111 102 694 796 386 108 470 874 362 22 52 159

89 1,010 128 115 694 809 555 416 285 1,005 0 41 31 80

90 591 125 103 694 797 514 71 . 351 " 725 280 12 36 135

91 812 .109 102 694 796 553 237 272 690 35 29 31 98

92 764 115 102 694 796 553 180 272 598 92 24 31 104

93 2,138 238 238 965 1,203 924 1,184 318 1,464 0 55 23 56

94 650 184 176 744 920 547 83 428 1,119 345 13 41 142

Minimum: 206 105 93 694 787 206 0 245 475 0 0 5 29 ~

Average: 1,542 549 209 912 1,121 759 432 421 1,326 146 28 32 73 ’~"

Maximum: 4,466 3,365 299 1,018 1,314 1,245 1,373 642 1,773 642 57 74 382 O~

NOTE:

TAF = Thousand acre-feet. : ~

I
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use ~om Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) . (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) ¯ (%) .(%) (%)

227

22 1,450 198 47 600 647 474 812 210 829 0 56 27 45

23 967 407 47 600 647 462 276 363 742 87 29 29 67

24 261 143 40 365 405 198 8 310 440 302 3 51 155

25 936 92 42 595 637 436 447 242 645 0 48 32 68

26 643 133 40 453 493 411 170 155 660 0 26 17 77

27 1,014 178 42 597 639 610 288 97 851 0 28 5 63

28 803 356 77 600 647 608 72 265 658 193 9 6 81

29 522 86 40 365 405 381 66 52 672 0 13 6 78

30 519 89 35 360 395 373 69 57 684 0 13 6 76

31 251 91 35 360 395 190 2 256 430 254 1 52 157

32 1,136 141 42 595 637 440 580 226 784 0 51 31 56

33 542 226 40 453 493 314 127 305 606 .178 23 36 91
34 362 85 35 362 397 192- 151 293 464 142 42 52 110
35" 1,194 236 42 595 637 418 577 263 778 0 48 34 53

36 1,172 552 47 600 647 429 312 339 751 27 27 34 55
37 1,236 . 559 47 600 647 414 348 326 773 0 28 36 52

38 2,103 1,368 47 600 647 522 348 270 851 0 17 19 31

39 479 291 40 453 493 256 129 454 526 325 27 48 103

40 1,112 278 42 597 639 397 460 270 716 0 41 38 57

41 1,483 692 47 600 647 502 348 213 851 - 0 23 22 44
42 1,311 655 47 600 647 513 348 348 851 0 .27 21 49
43 1,311 729 47 600 647 440 329 402 778 73 25 32 49

44 697 216 47 600 647 421 185 346 617 - 161 27 35 93

45 1,116 284 47 600 647 443 421 237 801 0 38 32 58
46 962 417 47 600 647 412 293 395 699 102 30 36 67

47 592 210 40 453 493 283 151 265 585 114 26 43 83

48 705 77 42 597 639 419 245 252 578 7 35 34 91

49 648 84 47 600 647 39"1 220 294 504 74 34 40 100
50 729 103 47 600 647 394 275 286 493 11 38 39 89
51 1,245 542 47 600 647 393 358 304 547 0 29 39 52
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Wa~r Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF) , (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)
52 1,580 620 47 600 647 516 492 188 851 0 31 20 41
53 638 329 47 600 647 429 75 406 520 331 12 34 101
54 675 66 47 600 647 356 298 329 489 31 44 45 96
55 557 75 40 453 493 311 211 217 483 6 38 37 89
56 1,689 669 42 597 639 " 500 564 196 851 0 33 22 38

57 658 284 47 600 647 412 161 428 584 267 24 36. 98

58 1,430 507 47 600 647 504 457 191 850 0 32 22 45
59 459 284 40 453 493 279 91 427 514 336 20 43 107

60 483 54 35 362 397 238 222 212 524 0 46 40 82

61 314 77 35 360 395 218 51 224 351 173 16 45 126
62 947 99 42 595 637 423 454 240 565 0 48 34 67
63 1,002 198 47 600 647 453 395 238 722 0 39 30 65

64 479 209 40 453 493 311 39 261 500 222 8 37 103

65 1,376 373 42 597 639 496 549 198 851 0 40 22 46
66 693 410 47 600 647 333 151 510 492 359 22 49 93
67 1,720 705 47 600 647 535 551 192 851 0 32 17 38

68 421 279 40 453 493 268 66 435 482 369 16 46 117
69 2,216 1,195 42 597 639 510 560 191 851 0 25 20 29
70 890 518 47 600 647 413 158 429 580 271 18 36 73
71 733 95 47 600 647 421 248 251 577 3 34 35 88
72 584 97 40 453 493 316 200 206 571 6 34 36 84
73 1,135 285 42 597 639 418 462 255 778 0 41 35 56
74 1,164 495 47 600 647 434 348 342 784 0 30 33 56
75 1,136 458 47 600 647 452 348 330 802 0 31 30 57

76 291 223 40 365 405 203 13 362 453 349 4 ¯ 50 139
77 135 60 35 360 395 134 0 334 119 334 0 66 293
78 1,767 397 42 589 631 553 909 177 851 0 51 12 36
79 1,074 526 47 600 647 427 322 42~ 751 100 30 34 60
80 1,655 899 47 600 647 527 348 248 851 0 21 19 39
81 511 262 40 453 493 299 151 398 604 247 30 39 96
82 1.960 1,061 42 597 639 546 430 183 851 0 22 15 33
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TA1c) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

83 2,797 2,140 47 600 647 617 348 348 851 0 12 5 23

84 1,159 723 47 600 647 410 237 452 636 215 20 37 56

85 562 87 40 453 493 284 226 245 617 19 40 42 88

86 1,573. 752 42 597 639 435 410 235 792 0 26 32 41

87 306 165 40 365 405 203 71 .. 349 514 278 23 50 132

88 378 54 35 360 395 224 123 212 425 89 33 43 104

89 511 61 35 360 395 240 236 198 463 0 46 39 77

90 373 71 35 . 360 395 226 112 221 354 109 30 43 106

91 527 55 35 360 395 258 234 171 417 0 44 35 75

92 441 60 35 360 395 226 178 209 386 31 40 43 90

93 1,450 358 42 595 637 477 642 192 836 0 44 25 44

94 334 234 40 365 405 218 61 383 514 322 18 46 121

Minimum: 135 54 35 360 395 134 0 52 119 0 0 5 23

Average: 935 357 43 525 567 386 282 278 642 89 30 32 61

Maximum: 2,797 2,140 47 600 647 617 909 510 851 369 56 66 293

NOTE:

TAF = Thousand acre-feet.
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%)

175

22 2,315 353- 0 i,919 1,919 1,569" 381 366 190 0 16 18 83

23 1,661 0 0 1,685 1,685 1,361 292 339 143 47 18 19 101

24 652 0 0 640. 640 473 173 179 137 6 27 26 98

25 1,234 0 0 i,198 1,198 998 ~229 213 153 0 19 17 97

26 1,159 0 0 1,113 1,113 779 369 346 176 0 32 30 96

27 1,947 28 0 1,898 1,898 1,556 350 356 170 6 18 18 97

28 1,178 0 0 1,169 1,169 898 270 283 157 13 23 23 99

29 857 2 0 833 833 635 215 213 159 0 25 24 97

30 855 2 0 822 822 617 230 218 171 0 27 25 96

31 644 1 0 659 659 499 137 173 135 36 21 24 102

32 1,822 3 0 1,772 i,772 1,475 334 310 159 0 18 17 97

33 1,069 3 0 1,069 1,069 838 223 247 135 24 2l 22 I00

34 854 4 0 785 785 614 232 188 179 0 27 22 92

35 1,714 0 0 1,705 i,705 1,259 442 458 163 16 26 26 99

3~ 1,844 28 0 1,793 1,793 1,428 378 380 161 2 20 20 97

37 2,196 336 0 1,854 !,854 1,488 360 381 140 21 16 20 84

38 3,612 1,779 0 1,671 1,671 1,435 681 544 277 0 19 14 46

39 1,185 4 0 1,232 1,232 890 286 361 202 75 24 28 104

40 1,669 0 0 1,702 1,702 1,393 267 325 144 58 16 18 102

41 2,599 477 0 2,003 2,003 1,728 400 310 234 0 15 14 77

42 2,236 56 0 2,229 2,229 1,844 324 400 158 76 14 17 100

43 2,077 252 0 1,802 1,802 1,440 378 381 155 3 18 20 87

44 1,277 0 0 1,248 1,248 1,107 163 153 165 0 13 11 98

45 2,094 68 0 1,974 1,974 1,643 371 346 190 0 18 17 94

46 1.728 0 0 1,728 1,728 1,369 351 375 166 24 20 21 100

47 1,145 0 0 1,121 1.121 811 325 323 168 0 28 28 98

48 1,191 3 0 1,161 1,161 907 277 271 174 0 23 22 97

49 1,168 1 0 1,134 1,134 914 245 233 186 0 21 19 97

50 1,303 0 0 1,296 1,296 1,009 284 300 170 16 22 22 99
51 1,828 210 0 1.599 1.599 1.277 333 335 168 2 18 20 87
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
Year (TAF) (TA1c) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) "(%)

52 2,746 639 0 2,008 2,008 1,741 526 454 240 0 19 13 73

53 1,296 0 0 1,347 1,347 1,087 203 277 166 74 16 19 104

54 1,301 0 0 1,273 1,273 966 327 321 172 0 25 24 98

55 1,190 0 0 1,157 1,157 895 286 .276 182 0 24 23 97

56 2,796 709 0 2,011 2,01t 1,733 420 373 229 0 15 14 72

57 1,377 0 0 1,414 1,414 1,092 271 333 167 62 20 23 103

58 2,546 415 0 2,059 2,059 1,762 356 312 211 0 14 14 81

59 1,164 0 0 1,197 1,197 840 314 371 154 57 27 30 103

60 862 4 0 827 827 696 158 145 167 0 .18 16 96
61 650 0 0 660 660 457 183 214 136 31 28 31 102

62 1,725 3 0- 1,679 1,679 1,327 385 366 155 0 22 21 97

63 1,945 103 ~ 0 1,743 1,743 1,461 366 296 225 0 19 16 90

64 1,122 0 0 ~1,149 1,149 815 298 350 173 52 27 29 102

65 2,028 17 0 1,956 1,956 1,663 342 -312 203 0 17 15 96

66 1,372 0 0 1~372 1,372 956 406 431 178 25 30 30 100

67 3,128 1,011 0 1,985 1,985 1,755 583 478 283 0 19 12 63

68 1,134 1 0 1,222 1,222 937 187 300 170 113 16 23 108
69 3,798 2,084 0 1,603 1,603 1,340 658 . 573 255 0 17 16 42
70 1,516 89 0 1,498 1,498 1,186 232 328 159 96 15 21 99
71 1,417 0 0 1,393 1,393 1,135 275 273 161 0 19 19 98

72 1,045 0 0 1,018 1,018 796 243 237 167 0 23 22 97

73 2,004 73 0 1,914 1,914 1,519 400 409 158 9 20 ¯ 21 96
74 2,199 55 0 2,125 2,125 1.712 418 426 150 8 19 19 97

75 1,800 0 0 1,758 1,758 1,422 365 346 169 0 20 19 98

76 828 0 0 775 775 567 253 224 198 0 31 27 94
77 376 0 0 433 433 323 48 119 127 71 13 25 115
78 3,041 1,154 0 1,641 1,641 1,473 619 401 345 0 20 10 54

79 1,976 17 0 2,109 2,109 1,715 235 412 168 177 12 19 107

80 2,927 886 0 1,925 1,925 1,667 440 353 255 0 15 13 66

81 1,142 4 0 1,187 1,187 922 206 278 183 72 18 22 104

82 3,140 963 0 1,978 1,978 1,817 488 320 351 0 16 8 63

Table 16. No Action Alternative Upper San Joaquin River Water Allocation (Page 2 of 3)
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Total Downstream Fish Flow Total Total Direct Storage Storage Carryover Carryover Inflow to Use from Runoff
Water Runoff Flow Required Diversions Use Use Increase Release Storage Used Storage Storage Used
¯ Year (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (TAF) (%) (%) (%)

83 4,703 3,202 0 1,308 1,308 1,272 508 338 521 0 11 3 28

84 2,097 654 0 1,766 1,766 1,468 52 402 171 350 2 17 84

85 1,216 0 0 1;192 1,192 889 319 318 172 0 26 25 98

86 2,924 1,066 0 1,839 i,839 1,494 409 418 163 9 14 19 63

87 1,002 0 0 978 978 744 247 245 165 0 25 24 98

88 853 1 0 816 816 590 253. 240 178 0 30 28 96

89 928 2 0 909 909 676 243 247 174 4 26 26 98

90 768 1 0 747 747 557 201 203 172 2 26 25 97

91 926 3 0 897 897 789 126 120 178 0 14 12 97

92 449 0 0 477 477 393 49 94 133 45 1 i 18 106

93 2,456 283 0 2,065 2,065 1,769 .391 311 213 0 16 14 84

94 1,021 0 0 1,038 1,038 791 222 260 175 38 22 24 102

Vlinimum: 376 0 0 433 433 323 48 94 127 0 2 3 28

Average: 1,672 234 0 1,415 1,415 1,143 312 312 186 24 19 19 85

Vlaximum: 4,703 3,202 9 2,229 2,229 1,844 681. 573 521 350 32 31 115

NOTE:

TAF = Thousand acre-feet.

Table 16. No Action Alternative Upper San Joaquin River Water Allocation (Page 3 of 3)
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Available Total Required Carryover Storage Carryover Inflow to Use
Tributary Inflow Diversions Flow Storage Release Used Storage from Storage Runoff Used

Basin (TALC) (TAF) (TAF) (TAF) (TAF) (TAF) (°,6) (%) (%)

Trinity 1,254 892 340 1,329 467 164 36 38 98

Sacramento 10,936 3,250 3,107 2,863 1,462 377 13 20 61

Feather 6,845 2,478 859 2,089 1,152 395 17 26 49

American 2,675 388 1,493 477 472 104 17 17 70

Stanislaus 1,239 708 189 1,329 391. 185 32 25 72

Tuolumne 1,542 912 209 1,326 421 146 27 32 73

Merced 914 525 43 642 278 89 30 33 62

San Joaquin 1,672 1,415 0 186 312 24 19 19 85 I~.

:~.
Delta           21,843     6,404a      5,537         630         1,321        135           6             21             60

NOTES:

TAF = Thousand acre-feet.

a Plus 1,156 TAF in-Delta depletions. I

Table 17. Surface Water Supply Management Indicators for No Action Alternative
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Delta Conveyance Storage Components DWRSIM System Operation Study Results
Components (Maximum Storage Volumes in MAF! (in TAFI},earI

~ ¯ > -~ 0

~s~ng 5~ 5~6 4014    (388) (37)

5,957    4,0~     62       8

4,~:.
2B * * 0,25~ 3i 0,25~ 0.5~ 2e 532a 6,~9 4,838 7~5

2E * * 0,25~ 3~ 0.25~ 0,5~ ~ 532a 6,6~ 4,838 H5      786

3A * * 5,~ 578 6,1~ 3,912 261 (140)

3E * * 15,~    0.25~ 3~ 0.25z 0.~ 0.5s 2~ 58~ 6,496 4,693
:-~, 7[ ;~ " * , ~{~T~T ~:~~ ..... .T %,~vt .-;: ~~t~t~- ..... ~ ..............

31 * * 15,0~    0.251 32 0.25~ 0.~ 0.5~ 2~ 581 6,496 4,693 ~2

[1] Solely Operated for CVP/SWP Water Supply Benefits
[2] 2 MAF of Storage Operated for CVP/SWP Water Supply Benefits, 1 MAF of Storage Operated for ERPP Flow Event Targets
[3] Solely O~rat~ for ERPP Flow Eve~ Targe~
[4] Solely O~rat~ for ~P/SWP Water S~pply Benefits
[~ ~ely O~rat~ for CVP/SWP Water Supply Benefits
[6] ~lely O~ratad for C~/SWP Water Supply Benef~s

Table lS. Summary Average Annual CVP/SWP South of Delta Deliveries (TAg)
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Alternative Variations

Category i IA IB ~ IC ! 2A I 2B [ 2C,
. ,~’ t,

i                  Improves ~

Improves circulation

i 2E

Flow, Velocity, No substantial No substantial!Reduces reverse flowsIsimilar to 213. circulation of No substantial of flows. No substantial effects.
and Stage effects, effects. ;in San .loaquin River flows, effects in north

betweenDisappointmentVemalis and i
Delta. ’Reduces reverse flows in San

IReduces reverse flows in [Joaquin River.
iSl°ugh [San Joaqoin River. Decreased flow
: ! through south
I;Changes in stage and Increases flows in

Delta. [River.[increases flows in Mokelumne
ivelocity in areas near Mokelumne River and’flow control
]structures. Old River near

[Wood\yard Island. iMore flow carried by Old River
!due to channel improvements.

Changes in stage and iDecreased velocity andvelocity in areas near l increased minimum stage inflow coutrol structures. ’
ichannels with setback levees.

iChauges in stage and velocity in
:areas near flow control

:structnres. ...............
Mass Fate No substantial No substantiallNo substantial effects. Similar to 2BFor lower flow    . Potentially more [For lower flow conditions, massFor lower flow

effect, effects. [~ :with reduced conditions, no significantmass injected in linjected at Freeport and conditions, mass injected
’mass reaching effects except at low central Delta    iTerminous remains in the Deltaat Freeport and
exports, pumping conditions reaching exports.ilonger before reaching the Terminous remains in thc

v̄here more mass injected [endpoints. Delta longer before
at Vemalis becomes
trapped oa Delta islands iFor higher flow conditions,and less reaches the
’exports. Isubstantially more mass injectedFor higher flow

im north remained in Delta after iconditions, no substantial
160 days. leffects.

For higher flow
conditions, substantially
[more mass injected in
?north Delta remained in
[the Delta after 60 days.

Table 19. Summary of Potential Effects of Alternatives on Delta (Page I of 5)
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~ Alternative Variations

Category ! ........ = ........................................................................
i IA I 1B 1C i 2A i 2B 2C i 2D I 2E

* ’ Similar Similar to 2B.Net Delta No substantial Similar to 1C. Decreases outflow inDecreases to 1C. Similar to 2A. Decreases outflow in late
~utflow effects, late summer, fall, and outflow in late i summer, fall and winter about

winter about 25% of sunamer and fall 25% of the time. No change in
! the t~me. No change about 25% of the, spring and summer.

i
in spring and summer, time. No change!

in spring and
summer. Increases the frequency of flows

Increases the ! in the 4,000 cfs to 6,500 cfs
frequency offlo~vs in I range. No chauge in the 3,000
the 4,000 to 6,500 cfs Increases the I to 4,000 cfs range.
range. No change in frequency of
the 3,000 to 4,000 cfs flows in the
range. 4,000 cfs to

6,500 cfs range. ]
No change in the
]3,000 to 4,000
~fs range.

Eentral Delta No substantial ] imilar to 1C. No cbauge in the Similar to 2B. ISubstantially reduces the lnknown Substantially reduces the Substantially reduces the
~utflow effects, frequency of reverse I frequency and magnitude freqttency and magnitude of frequency and magnitude

flows. However, freverse flows, reverse flows, of reverse flows.
increases magnitude I°

of reverse flows and
decreases magnitude Reverse flows remain in Reverse flows remain in July Reverse flows remain in

of downstream flows. July and August about and August about 25% of the July and August only

L                                                                 25% of the time.                          time.                            about 10%0 of the time.

X2 Position No substantial ~imilar to 1C. Moves the average Moves the Similar to IC. Unknown Moves the average seaward Similar to 2B.
effects. [sea,yard location 1 to average seaward location 1 to 3 k Iometers

~5 kilometers upstream location 1 to 3 ~ upstream in late summer and fall
fin late summer and kilometers about 25% of the time.

i [fall about 25% of the apstreana in late ’
!time. ~ummer aud fall

iabout 25% of the’
time.

Table 19. Summary of Potential Effects of Alternatives on Delta (Page 2 of 5)
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0o,
~ Alternative Variations

Category ~ 1A IB 1C i 2A ’ 2B ’ 2C 2D i 2E

Salinity iNo substantial Similar to 1C. !No change at JerseySimilar to 2B. Substantially reduces Unkno~vn !Substantially reduces salinity at [Substantially reduces

!effects. I Ipoint and Emmaton. salinity at Jersey Point ]Jersey Point throughout the year. !salinity at Jersey Point

i ! throughout the year. ~ !throughout the year.
; Increases sahmty at Emmaton in . iIncreases salinity at
i ! Rock Slough in the Increases salinity at      ! the summer and fall about 75% Increases salinity at

. i~ spring about 75% of Emmaton in the summer , of the time. Emmaton in the s~tmmer
’ I! ithe time. land fall about 75% of the

I about 75% of the time.
] l I

time.
[ Increases salinity at Rock

i ] Increases salinity at , Slough similar to 2B. Increases salinity at Rock
Clift~n Court Forebay Increases salinity at Rock I

I throughout the year Slough in the spring    i
I Slough in the spring

, about 50% of the about 50°/, to 75% of theI Increases salinity at Clifton
about 75% of the time.

I i time. z time. ] Court Forebay similar to 2B.
Increasessalinityat
iClifton Court Forebay

! Increases salinity at [ [ [similar to 2B.
i ~ Clifton Court Forebay in ! [ t ~t--

May.through August
[ I [

about 50% of the time

! I i and in the winter about I .
I I I 25% of the time. i i [

Alternative Variations
Category

3A ] 3B 3C 3D

[

3E         i 3Fl 3G l    3H    I 31

Flow, Velocity, Similar to 3E but floxvs Similar to 3E but Same as 3ASame as 3B Less flo\v down Sacramento Similar to Similar to 3E Similar to 2E Similar to 2C with
and Stage through Delta reduced to a flows through Delta River at Rio Vista and through13E but flows Iwith reduced reduced flows

lesser degree I.reduced to a lesser Delta toward pumps through Delta Iflows through through Delta
degree

’Reduces reverse flows in San
reduced to a Delta

Joaquin River                           lesser degreeI

Decreased velocity in channels ~

lwith setback levees

IChanges in. stage and velocity
~areas near flow control        i

l~tructure_s .... } ........... } .....................

Table 19. Summary of Potential Effects of Alternatives on Delta (Page 3 of 5)
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Alternative Variations
~ategovy .........................

3A                      3B               3C            3D       :              3E                  3F !     3G     ’,       3H       ~        31

Reduces mass reaching exports "Similar to [Similar to 3E Similar to 2E Similar to 2CMass Fate iSimilar to 3E Similar to 3E Same as 3A Same as 3B
from all locations except 3E except isolated except isolated
Freeport facility reduces facility reduces

mass reaching mass reaching
For low flow conditions, exports from all exports from all
increases travel time through locations except locations except
Delta for mass injected in south Freeport Freeport
and central Delta

Ne~ Delta Decreases outflow in late Decreases outflow in Similar to Similar to 3B Similar to 3B . ISimilar to ;imilar to 3B Similar to 2D ;imilar to 313
Outflow summer and fall about 25% the late summer, fall,3A 3B

of the time. Decreases     and winter about 25%
outflow in the ~pring about of the time. Decreases
25% of the time (April and outflow in the spring
May). No change in July about 25% of the time.
and August. No change in July and

August.
Increases the frequency of
flows in the 4,000 cfs to Increases number of
6,500 cfs range. Negligible months with flo~vs in                                                            ,
change in the 3,000 to the 4,000 cfs to 5,000

i4,000 cfs range, cfs range. Negligible
I change in the 3,000 to
I 4,000 cfs range.

Central Delta ISimilar to 3E Similar to 3E Similar to Similar to 3E Reverse flows are not observed, iSimilar to [Similar to 3E ISimilar to 3E[Unknown~ ~
3EOutflow

_~ i
~3E I r

X2 Position Moves the average seaward ]Moves the averageSimilar to|Similar to 3B [Similar to 3B iSimilar to [Similar to 3B imilar to 2D
3A ’,3BIlocation 1 to 4 kilometers Iseaward location 1 to

iupstream in late summer ,,7 kilometers upstream
land fall about 25% of the qn late summer and
time. Moves the average ifall about 40% of the
landward location 1 to 3 [time. Moves the
ik|lometers upstream m iaverage landward
!winter and spring, location 1 to 5
~ kilometers upstream in[
! ~,~vintcr and spring

_ !. ........... labour z~_0% oft_he times[’

Table 19. Summary of Potential Effects of Alternatives on Delta (Page 4 of 5)
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Alternative Variations
Category      ! ..............................................................

i 3A : 3B 3C : 3D [ 3E : 3F [ 3G 3H I 31

[ Similar ! Unknown.Salinity iSimilar to 3E Similar to 3E iSimilar to to 3E Increases salinity at Jersey Point Similar to Similar to 3E. ~Similar to 3E
! ~3E t in the winter and spring about 3E

! 1
50% of the time. Reduces

~ salinity at Jersey Point during
the remaining times of year.

’. ~ i [Substantiallyincreasessalinity
at Emmaton throughout the year
l about 50% of the time, more so ~
[in summer and fall.

Substantially increases                                              ’salinity
at Rock Slough throughout the

~ year. Rock Slough sa!inities
I increase in winter and spring i I

about 90% of the time.

’ . Substantially reduces salinity at
l i [ Clifton Court Forebay.

Table 19. Summary of Potential Effects of Alternatives on Delta (Page 5 of 5)
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! Afferna~ve 1 or 2 Alternative 3

Water Year No Action(TAF) AIt 2A(TAF) AIt 2B&2E(TAF) AIt 3A(TAF) AIt 3B&3H(TAF) AIt 3E&31(TAF)
1922 7289 7979 6590 7960 6484 7315
1923 6910 7522 7338 7913 7213 7307
1924 2988 2999 5177 3366 5028 4696
1925 4190 4260 5712 4170 6201 5366
1926 4882 5125 5582 4825 6125 5578
1927 6887 7289 7181 7351 6831 7326
1928 6374 6665 7509 6921 7194 7647
1929 3853 3948 5617 4123 5898 5365
1930 4929 5053 5685 5115 6258 5365
1931 3195 3251 3912 2891 4310 4044
1932 3989 4205 4543 4020 4809 4345
1933 3166 3266 3517 3059 3556 3508
1934 3467 3564 3559 3425 3684 3332
1935 5577 575I 5815 5693 5705 5937
1936 6586 6878 6899 6918 6674 6641
1937 6076 6040 6725 6264 6854 6431
1938 7323 7718 7255 7797 7289 7174
1939 6636 6788 7197 7095 7105 6712
1940 6353 6525 7291 6325 7063 7032
1941 6613 7117 7274 7098 6650 6687
1942 7136 7561 7163 7660 7041 7035
1943 6897 7077 7079 7270 7115 7092
1944 6619 6758 7043 6761 6891 6291
1945 6477 6611 7176 6619 7151 6980
1946 6428 6934 7340 6985 7453 7398
1947 5807 5898 6843 5846 6846 6278
1948 5266 5020 6221 5012 6380 6352
1949 5782 5638 6589 5673 7007 6876
1950 5701 5710 6352 5659 6691 6085
1951 7045 7275 7300 7312 7490 7430
1952 6504 6957 7099 7044 7021 7054
1953 7012 6995 7379 6958 6953 7111
1954 6801 7129 7482 7218 7129 7223
1955 5257 5575 7167 5822 6834 6555
1956 7013 7453 7353 7469 7276 7315
1957 6603 6846 7568 7001 7521 7623
1958 7024 7581 7808 7627 7869 7723
1959 6826 7042 7694 7091 7455 7408
1960 5048 5068 6283 5017 6692 6236
1961 5108 5127 6382 5059 6565 6575
1962 5853 6015 6595 5985 6743 6567
1963 6791 7473 7567 7648 7496 7476
1964 6257 6691 7046 6793 7541 7319
1965 6066 6549 7220 6683 7219 7171
1966 7016 7261 7281 7234 7474 7475
1967 7009 7885 7620 7947 7437 7420
1968 6881 7260 7811 7252 7652 7649
1969 6550 6539 6913 6510 6702 6702
1970 6947 8956 7076 6966 7004 6985
1971 6743 7359 6958 7359 6756 6824
1972 6262 6753 7740 6898 7031 7044
1973 6776 7180 7611 7229 7486 7530
1974 7267 7810 7787 7950 7959 7820
1975 7157 7742 7054 7991 7028 6683

Table 20. Annual Aqueduct Deliveries (SWP and CVP) as Simulated by DWRSIM (Page 1 of 2)
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Alterna~ve 1 or 2 Alternative 3

Water Year No Action(TAF) AIt 2A(TAF) AIt 2B&2E(TAF) AIt 3A(TAF) AIt 3B&3H(TAF) AIt 3E&31(TAF)
1976 5566 6031 6290 6222 6509 6122
1977 2061 2080 4204 1743 3930 3959
1978 5957 6195 6454 6107 6416 6435
1979 6808 7000 7506 7258 7478 7447
1980 6396 6475 7169 6586 7089 7070
1981 6761 6669 7388 6700 7201 7275
1982 6942 7693 7568 7717 7333 7584
1983 7072 7708 7644 7684 7417 7441
1984 7279 7477 7286 7488 7233 7220
1985 6286 6811 7019 6879 6887 6881
1986 5975 6154 6679 6177 6501 6253
1987 5930 5900 6573 5908 6600 6009
1988 3434 3742 5623 3496 5872 5408
1989 4473 4705 5741 4740 5720 5946
1990 3937 4098 4680 3985 5127 4669
1991 2336 2340 2914 2364 3341 3058
1992 3302 3534 3989 3403 4181 4212
1993 6273 6950 6947 6823 6730 6894
1994 6297 6698 6806 6647 .7163 7233

Table 20. Annual Aqueduct Deliveries (SWP and CVP) as Simulated by DWRSIM (Page 2 of 2)
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Location No Action Alternative Alternative Variation IA Alternative Variation IC
Max. Max. Max. Max. Max. Max.

Loc. Sea- Land- Sea- Land- Sea- Land-
.T.idal FIow(cfs) Key Avg. ward ward Avg. ward ward % Diff Avg. ward ward % Diff’
San Joaquin River at Fourteen Mile Slough 1 17,464 21,598 11,350 17,872 21,993 11,787 2% 17,762 21,914 11,801 2%
San Joaquin River at Antioch 2 55,602 ############ 56,535 ############ 2% 56,721 ############ 2%
Old River at Mossdale 3 24,254 24,29224,198 23,800 23,83623,749 -2% 23,909 23,96423,839 -1%
OIdRiverat Fabian Tract ............ 4 4,584 4,842 4,t36 4,495 4,743 4,023 -2% 4,853 5,104 4,367 6%
OId River at Woodward lsland 5 9,2~ . !5,0_15 .1,.1..21 . 9,7)_5 1~,316 402 5% 10,097 17,817 3,790 9%
O_ld.~.i_v_e.r..a~._F.ra~n~ks T~ra._c.t__ .................6_ ..... !.,57__~1 _ 5,2____48_~ 4,01.____~0 _1_,_62__2_. _5.,2_4_7_. _3,9_8.~._ i ~3..~o .....1,5__9.2___..5_, 1_3.0...__3,9"2____9~._
Middle River at Woodward Island 7 5,669 10,036 2,175 5,989 10,245 1,628 6% 5,746 11,407 4,210 1%
Grant Line Canal 8 15,996 16,513 14,679 15,749 16,284’14,405 -2% 15,486 t6,068 14,214 -3%
Victoria Canal 9 -3,809 -57 5,911 -4,111 -518 6,136 8% -3,280 1,199 5,784 -14%
Delta Cross Channel 10 0 114 283 0 114 283 NA 0 ! 10 279 NA
GeorgianaSlough I1 11,201 11,683 10,792 1i,194 11,678 10,785 0% 11,198 11,670 10,809 0%
Diversion to Sutter/Steamboat sloughs 12 17,892 18,194 17,44317,893 18,195 17,445 0% 17,891 18,194 17,442 0%
Miner Slough 13 10,579 11,140 9,757 10,579 I1,141. 9,759 0% !0,578 11,138 9,754 0%
Sacramento River at Rio Vista 14 ###### ###### ###### ################## 0% ###### ###### ###### 0%
Mokelumne River, North Fork 15 5,951 7,687 ’2,374 5,95! 7,683 2,366 0% 5,943 7,618 2,394 0%
MokelumneRiver, SouthFork 16 2,823 5,803 3,845 2,824 5,795 3,866 0% 2,823 5,699 3,854 0%

Max. Max. Max. Max. Max. Max.
Loc. Sea- Land- Sea- Land- Sea- Land-

Velocity (fps) Key Avg. ward ward Avg. ward ward % Diff Avg. ward ward % Diff"
Sa.n.:10a.q.uin River at. l~ou.rte~en Mile Slou.g!~. .. I 1.05 1.24 0.69 1.07 1.26 0.71 2% 1.06 1.26 0.71 2%
San Joaquin River at Antioch 2 0.92 2.75 1.58 0.93 2.76 1.57 2% 0.94 2.75 1.55 2%
Old River at Mossdale 3 6.86 6.89 6.82 6.80 6.82 6.76 -1% 6.77 6.80 6.72 -1%
Old River at Fabian Tract 4 2.07 2.18 1.79 2.02 2.13 1.74 -2% 2.07 2.21 1.79 0%
Old River at Woodward l~land 5 0.90 1.53 O. t0 0.94 1.56 0.04 5% 0~98 1.79 0.34 9%
Old River at Franks Tract 6 0.27 0.81 0.69 0.28 0.81 0.68 3% 0.28 0.79 0.67 2%
Middle River at Woodward Island 7 0.81 1.49 0.28 0.85 1.52 0.21 5% 0.82 1.67 0.55 2%
Grant Line Canal 8 3.16 3.33 2.80 3A3 3.30 2.76 -1% 3.04 3.23 2.69 -4%
Victoria Canal 9 -0.80 -0.01 1.30 -0.86 -0.10 1.34 7% -0.69 0.23 1.24 -14%
Delta Cross Channel 10 0.00 0.02 0.05 0.00 0.02 0.05 NA 0.00 0.02 0.05 NA
Georgiana Slough 11 2.83 2°98 2.67 2.83 2.97 2.67 0% 2.83 2.97 2.68 0%
Diversion to Sutter/Steamboat sloughs 12 4.38 4.49 4.22 4.38 4.49 4.22 0% 4.38 4.49 4.22 0%
Miner Slough 13 2.57 2.78 2.28 2.57 2.78 2.28 0% 2.57 2.78 2.28’ 0%
Sacramento River at Rio Vista 14 3.04 3.65 2.07 3.04 3.65 2.07 0% 3.04 3.65 2.07 0%
Mokelumne River, North Fork 15 0.99 1.29 0.38 0.99 128 0.38 0% 0.99 1.27 0.38 0%
Mokelumne River, South Fork 16 0.39 0.80 0.52 0.39 0.79 0.52 0% 0.39 0.78 0.52 0%

Max. Max. Max. Max. Max. Max.
Loc. Sea- Land- Sea- Land- Sea- Land-

Stage(mllw) Key Avg. ward ward Avg. ward ward % Diff Avg. ward ward % Diff
!San Joaquin River at Fourteen Mile Slough I 5.2 7.0 3.8 5.3 7.1 3.8 0% 5.3 7.0 3.9 0%
’San Joaquin River at Antioch 2 4.2 6.4 2.2 4.2 6.4 2.2 0% 4.2 6.4 2.2 0%
Old River at Mossdale 3 20.8 20.9 20.8 20.6 20.7 20.5 -1% 20.8 20.9 20.7 0%
Old River at Fabian Tract 4 8,0 8.7 7.6 8.0 8.7 7.6 0% 8.6 9.3 8.0 7%
Old River at Woodward Island 5 5.2 7.0 3.8 5.2 7.0 3.9 0% 5.3 7.0 4.0
iOld River at Franks Tract 6 5,1 6.7 3.7 5. I 6.7 3.7 0% 5.1 6.6 3.8 0%
Middle River at Woodward Island 7 5.2 7.0 3.8 5.2 7.0 3.8 0% 5.2 7.0 3.9 1
Grant LineCanal 8 8 1 89 7.6 ’ 8.1 89 76 -1% 8.3 9.1 7 7 2%
Victoria Canal 9 5.7 7.2 4.6 5.7 7.2 4.7 1% 5.7 7.2 4.6 0%
Delta Cross Cha~-~’ei ....... 10 6.2 7.5 5.1 6.2 7.5 5.1 0% 6.2 7.5 5.1 0%
GeorgianaSIough 11 11.1 11.6 10.7 11.1 11.7 10.7 0% 111 11.6 10.7 0%

I l~i-~e~ ~ r~ t--~-t~’iS t ~ a ~ b-o’at ~ I~u gh s 12 13.6 13.9 13.3 13.6 13.9 133 0% 136 13.9 13.3 0%
Miner Slough " " i5 .......9.~ ....~-0.-~-- - 8.--~ ......9~3 ......i0~:~ -" ~.~ ..... 07/o ....~.3 ....~d.3 ....8.6- .......
Sacr~m-~t~River at Rio ~ista 14 5.0 7.0 3.3 5.0 70 3.3 0% 5.0 7.0 3.3 0%
Mokelumne River, North Fork 15 5.5 7.0 4.3 5.5 7.0 4.3 0% 5.5 6.9 4.3 0%
Mokelumne River, South Fork 16 5.4 7.0 4.1 5 4 7.0 4.t 0% 5.4 7.0 42 0%

Table 21. Flows, Velocities, and Stages at Locations in the Delta for High-Inflow Conditions for All
Alternatives (Page 1 of 2)
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Alternative Variation 2B Alternative Variation 2D Alternative Variation 2E Alternative Variation 3E
Max. Max. Max. Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- ’Sea- Land-

Avg. ward ward %Dif~ Avg. ward ward %Di~ Avg. ward ward %Diff’ Avg. ward ward %Dif~
17,671 21,760 11,877 I% 17,645 20,563 13,136 1% 17,550 20,16813,610 0% 17,645 21,46911,960 1%

~3,91.____4__.23,.._96__.8_._2_3,8__4.4.._ ..?_l.°./_o....2~;9_.9.5 2_4,04223,929 -I% 24,004 24,05623,933 -1% 23,941 23,99223,890 -1°/o
4,836 5,078 4,356 5% 4,539 4,776 4,169 -1% 4,528 4,753 4,132 -1% 4,620 4,892 4,267
10,077 17,369 3,569 .9% 8,321 15,381 5,250 -10% 8,391 14,938 5,206 -10% 13,502 17,918 5,129 46%
1,617 5,057 3,965 3% 1,655 6,377 5,469 5% 1,903 6,457 5,598 21% 1,956 4,896 3,641 25%
5,668 10,987 4,136 0% 4,125 9,541 7,227 -27% 3,814 8,940 7,502 -33% 8,929 12,257 3,064 58%
15,447 16,0t0 14,186 -3% 15,736 16,298 14,730 -2% 15,711 16;257 14,665 -2% 15,673 16,314 14,780 -2%
-31260 t,174 5,634 -14% -1,306 .1,844 2,717 -66% -1,204 1,990 2,552 -68% -6,529 -3,230 7,522 71%

0 46 108 NA 0 23 59 NA 0 172 185 NA 0 121 301 NA
10,166 10,635 9,863 -9% 10,117 10,634 9,738 -10% 39,842 47,259 35,306 256% 10,330 10,821 9,919 -8%
16,140 16,477 15,640 -10% 16,!52 16,498 15,627 -10% 14,059 14,699 13,167 -21% 16,353 16,683 15,863 -9%
9,459 10,073 8,557 -I1% 9,470 10,057 8,573 -10% 8,047 8,792 6,958 -24% 9,596 10,202 8,709 -9%
############ ###### -4% ’~################# -4% ############98,245 -16% ############ ###### -3%
7,393 10,498 1,024 :~4~--7,676 8,886 5,541 29% 2,960 4,152 1,094 -50% 3,’-~6~-6,567_2_,0_~77.__-_3_3%.
3,008 5,888 2,884 7% 2,689 6,003 3,661 -5% 2,625 8,655 9,832 -7% 1,743 5,026 4,965 -38%

Max. Max. Max, Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg. ward ward %Difff Avg. ward ward %Di~ Avg, ward ward %Diff’ Avg. ward ward %Di~
1.05 1.25 0.71 1% 11 1.2 0.8 1% 1.04 1.17 0.80 0% 1.05 1.23 071 I%

6.77 6.81 6.73 -I% 6.8 6.9 6.8 -1% 6.83 6.86 6.79 0% 6.79 6.82 6.75 -1%
2.07 2.19 1.79 0% 2.0 2.1 1.8 -2% 2.00 2.11 1.76 -3% 1.95 2.09 1.77 -6%
0.98 1.73 0.32 8% 0.8 1.5 0.5 -I 1% 0.80 1.43 0.47 -12% 1.29 1.77 0.45 43%
0.28 0.78 0.67 4% 0.3 1.0 0.9 8% 0.33 1.02 0.90 22% 0.33 0.75 0.62 24%
0.81 1.60 054 0% 0.6 t.3 1.0 -28% 0.54 1.24 0.99 -34% 1.25 1.76 0.39 54%
3.02 3.21 2.68 -4% 3.1 "-- 3.3 2.8 -2% 3.07 3.23 2.79 -3% 3.00 3.19 2.76 -5%
-0.68 0.22 1.19 -15% -0.3 0.4 0.6 -65% -0.26 0.39 0.54 -68% -I.30 -0.60 1.54 62%
0.00 0.01 0.02 NA 0.0 0.0 0.0 NA 0.00 0.03 0.03 NA 0.00 0.02 0.05 NA
2.66 2.79 2.53 -6% 2.6 2.8 2.6 -7% 3.37 3.97 2.99 19% 2.69 2.85 2.52 -5%
4.09 4.22 3.91 -7% 4.1 4.2 3.9 -6% 3.73 3.94 3.46 -15% 4.13 4.25 3.95 -6%
2.36 2.60 2.05 -8% 2.4 2.6 21 -8% 2.09 2.38 1.72 -!8% 2.39 2.62 2.08 -7%
2.93 3.55 1.95 -4% Z9 3.5 2.0 -3% 2.59 3.24 1.54 -15% 2.94 3.56 1.97 -3%
1.23 1.80 0.16 25% 1.3 1.5 0.9 28% 0.47 0.67 0.17 -52% 0.66 1..1 I 0.33 -33%
0.42 0.84 0.38 7% 0.4 0.8 0.5 -5% 0.35 1.16 1.29 -10% 0.24 0.67 0.68 -38%

Max. Max. Max. Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg, ward ward %Di~ Avg. ward ward %Di~ Avg. ward ward %Diff" Avg. ward ward %Di~
5.3 7.0 4.0 2% 5.3 6.5 4.4 1% 5.5 6.6 4.8 6% 5.3 7.0 4.0 2%
4.2 6.4 2.2 0% 4.2 64 2.2 -1% 4.2 6.4 2.1 0% 4.2 6.4 2.2 0%
20.8 20.9 207 0% 20 7 20.8 20.6 -1% 2017 20.7 20.6 -1% 20.7 20.8 20.7 0%
8.6 9.2 8.1 7% 8.1 8.7 7.7 1% 8.2 8.8 7.8 3% 8.7 9.3 8.2 9%
5.3 7.0 4.1 2% 5~3 6.5 4.4 2~ 5.5 6.7 4.7 6% 5.4 6.9 4.1 3%
5.1 6,7 3.9 2% ~ 5.1 6.2 4,2 1% 5.3 ,6,4 4.5 5% 5,1 6.7 3.9 2%
5.3 7.0 4.0 2% ] -5-~ ~- ~.~ ~~ 5,5 6,7 4.7 6% 5,3 7,0 4,0 3%
-~ .....~i ....~3 ......-5~ .....~- ......-s-~ .....Ts- .......iVo ....84 90 79 3% 87 93 s.~
5.7 7.2 4.7 1% 5.4 6.7 4.5 -4% 5.6 6.9 4.8 -1% 6.2 7.3 5.2 10%
6.4 6~9 60 3% : 6.6 6.8 6.4 6% 6.4 6.8 6.2 4% 5.7 7.2 4.5 -8%
10.4 10.9 9.9 -7% 104 10.9 10.0 -7% 6.4 6.8 6.2 -42% 10.4 I 1.0 100 -6%

5.0 7,0 3.2 -1% 4.9 7.0 3,2 -2’/o 4.8 6.9 3.0 -4% 5.0 %0 3.2 -1%o
5.6 6,7 4.7 2% 5,6 6~3 5. I 2% 6.3 6.7 6.0 15% 5.4 6,9 4.2 -2%
5.4 6.8 4.3 0% 5.5 6.1 5.0 1% 6.1 6.4 5.9 13% 5.3 7.0 4.0 -1%

NOTES:

cfs = cubic foot per second.
fps ~ foot per second.
mllw ~ ??

A negative flow or velocity indicates landward direction,
Location key numbers refer to Figure 1.

" Represents the percent difference between the average value of the alternative and the average value of the No Action Alternative

Table 21. Flows, Velocities, and Stages at Locations in the Delta for High-Inflow Conditions for All
Alternatives (Page 2 of 2)
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Location                     No Action Alternative         Configuration IA                Configuration IC
Max, Max.         Max. Max.                  Max. Max.

Loc. Sea- Land- Sea- Land- Sea- Land-
Tidal Flow (cfs) Key Avg. ward ward Avg. ward ward % Di~ Avg. ward ward % Diff~

San Joaquin River at Fourteen Mile Slough ] -34 6,032 6,377 -51 6,050 6,371 50% 1,268 7,494 5,063 3629%
San Joaquin River at Antiuch 2 -1,552 14~,346 155,223 -~,522 146,898 154,849 -2% 11,504 145,791 154,428 -3%
Old River at Mossdale 3 1,292 1,650 213 1,31l 1,609 ¯ 868 I% 0 88 104 -100%
Old River at Fabian Tract 4 158 763 1,021 [60 742 466 1% -294 158 77l 86%
Old River at Woodward lsland ......... 5__.._.~,5645,888 13,19l -4,534 6,377 14,756 -I% -5,540 8,208 [8,174 2I%
Old River at Franks Tract 6 .295 4,481 3,999 -305 4,020 3,980 3% -385 3,644 4, ] 76 3
Middle River at Woodwardlsland 7 -3,154 4,192 9,915 -3,144 4,618 10,758 0% -3,~98 5,636 11,977
Grant Line Canal 8 1,084 3,632 3,808 1,102 3,699 1,58I 2% 340 3,593 3,[64 -69%
Victoria Canal

9 2,355 5,935 1,049 2,364 6,053 1,159 0% 2,2~0 6,309 2,094 -6%
Delta Cross Channel 10 3,862 7,756 597 3,872 7,744 755 0% 3,881 7,683 863 0%
Georgians Slou~h 11 2,241 3,953 903 2,244 3,941 990 0% 2,245 3,909 1,043 0%
Diversion to SuRer/Steamboat sloughs !2 1,882 5,047 3,422 1,879 5,019 3,42i 0% 1,879 5,006 3,422 0%
MincrSlough 13 1,112 4,275 3,392 1,110 4,271 3,391 0% 1,110 4,271 3,396 0%
Sacramento River at Rio Vista 14 6,158 91,132 82,720 6,144 91,270 83,003 0% . 6,135 91,512 83,389
Mokelumne River, North Fork 15 3,018 4,395 1,404 3,022 4,444 1,370 0% 3,021 4,532 1,268 0%
Mokelumn¢ River, South Fork 16 829 4,786 4,412 836 4,883 4,433 I% 845 4,944 4,501 2%

Max. Max. Max. Max. Max. Max.
Loc. Sea- Land- Sea- Land- Sea- Land-

~elocity (fps) Key Avg. ward ward Avg. ward ward % Di~ Avg. ward ward % Di~
~an Joaquin Riy.er at Fourteen Mile Slough I 0.00 0137 0.39 0.00 0.37 0.39 NA 0.08 0.46 0,32 NA
S .anJo,_a_qt~!n. _R!y e r .a.t_.A. _n tig~:h .... 2 0.06 2.52 2.28 0.06 2.50 2.27 0% 0.06 2.48 2.27 0%

Old River at Woodward Island 5 -0.46 0.68 1.32 -0.45 0.72 1.42 -2’/, -0.55 0.91 1.76 20%
Old River at Franks Tract 6 -0,06 0.78 0,82 -0.06 0.70 0,82 .0% " -0.07 0.65 0.80 19%
Middle River at Woodward Island 7 -0.46 0,70 1.44 -0,45 0.75 1.51 -1% -0.48 0.90 .1,68 6%
Grant Line Canal 8 0.31 1.08 0,93 0,31 1.08 0.41 1% 0.11 1.01 0.81 -66%
Victoria Canal 9 0,57 1.29 0,29 0.57 1.34 0,30 0% 0.54 1.43 0.52 -6%
Delta Cross Channel 10 0.74 1.43 0.11 0.74 1.42 0.14 0% 0.74 1.41 0.16 0%
Georgians Slough I 1 0.82 1.43 0.32 0.82 1.43 0.35 0% 0.82 1.42 0.37 0%
Diversion 1o Surter/Steamboat sloughs 12 0,70 1,76 1.16 0,70 1.75 1.16 0% 0.70 1.75 1.16 0%
Mincr Slough 13 0.43 1.49 0.98 0,43 1.49 0.98 0% 043 1.49 0.98 0%
Sacramento River at Rio Vista 14 0,13 1.56 1.46 0.13 1.56 1.47 0% 0.13 1.56 1,48 0%
Mokelumne River North Fork 15 0.55 0.79 0.26 0,55 0.79 0.25 0% 0.55 0.80 0.23 0%
Mokelumne Riyer, South Fork 16 0.13 0.70 0.68 0,13 0.69 0.68 1% 0.13 0.70 0.69 2"/*

Max, Max, Max. Max, Max, Max,
Loc, Sea- Land- Sea- Laud- Sea- Land-

Stage(mllw). Key Avg. ward ward Avg. ward ward % Dill" Avg. ward ward % Daft"
.San_ Joa_._quin River at Fourteen Mite Slough I 3.5 5.6 1.7 3.5 5.6 1.7 ¯ 0% ._?._.5 5.5 1.7 0%
San Joaquin River at Antioch 2 3.5 6,0 0.9 3,5 6.0 09 0% 3.5 6.0 0,9 0%
Old River at Mossdale 3 3,5 4.8 2,4 3.4 4.6 2,4 -I% 3.2 4.8 1.8 -7%
Old River at Fabian Tract 4 3.0 4.7 1.7 3.0 4.3 1.7 -l% 3.5 4.6 2.4 17%
Old River at Woodward Island 5 3,5 5.6 1.6 3,5 5.4 1,6 0% 3.4 5.3 1.7 -
Old River at Franks Tract 6 3.5 5.4 1.8 3.5 5.4 1.8 0% 3.5 5.4 1.9
Middle River at Woodward Island 7 3.5 5,6 1.6 3,5 5,5 1.6 0% 3.5 5.4 1,7 0%
Grant Line Canal 8 3,0 4.7 !.7 3.0 4,3 1.7 -1% 3.2 4.6 1.8 4%
Victoria Canal 9 3.2 5.3 1,5 3.2 4.9 1.5’ -1% 3.2 4.7 ¯ 1.6 -2°/,
Delta Cro~s Channel 10 4,1 5,7 2.5 4.1 5,8 2.5 0% 4.1 5,7 2.5 0%
Georgians Slough 11 4, I 5.9 2,5 4.1 5,9 2.5 0% 4.1 5.9 2.5 0%
Diversion to SuRer/Steamboat sloughs 12 4.5 6.2 2.9 4,5 6,2 2.8 0% 4.5 6.2 2,8 0%
..Mi~n~ 13 3,9 6.3 1.6 3.9 6.3 1,6 0% 3.9 6,3 1.6 0%
Sacramento Rive~ at Rio Vista 14 35 6.3 0.7 3.5 6,4 07 0% 3.5 6.4 0 7 0%
Mokelumne River, North Fork 15 3,7 5.5 2.0 3,7 5.5 2.0 0% 3.7 5,5 2.0 0%
Mokelumne River, South Fork 16 3,6 5.6 1.9 3.6 5.6 1.9 0% 3.6 5.6 1.9 0%

Table 22. Flows, Velocities, and Stages at Locations in the Delta for Low-Inflow/High-Pumping
Conditions (Page 1 of 2)
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Configuration 2B                Configuration 2D                Configuration 2E               Configuration 5E
Max. Max. Max. Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg. Ward ward % Dill~ Avg. ward ward % Dirt* Avg. ward ward % Difff Avg. ward ward % Diff’
1,270 7,355 5,043 3635% 1,289 6,174 3,944 369]% 1,270 6,200 3,963 3635% 1,268 6,832 4,762 3629%
1,308 144,267 151,290 -16% 1,341 137,747 146,793 -14% 712 t37,355 147,033 -54% 912 147,280 151,988 -41%
0 87 103 -100% 0 99 79 -100% 0 97 78 -100% 0 114 134 -100%

-292 154 .738 85"/, -II 809 735 -93% -I1 786 698 -93./0 -17 969 1,022 -89./0

-370 3,555 4,059 25% -537 4,731 5;162 82% -499 4,610 4,996 69% 62 4,071 3,868 -79%
-3r432 5,222 11,499 9% -2,439 6,418 11,102 -23% -2,448 6,234 10,648 -22% -582 6,683 8,085 -82%
340 3,461 3,051 -69% -47 3,075 2,931 -96% -49 2,994 2,812 -95% -54 3,517 4,052 -95%

2,224 6,106 1,985 -6% _1,195 3,793 1,674 -49% 1,200 3,658 1,620 -49% 383 4,629 2,500 -84%
0 88 130 -100% 0 63 105 -100% 0 194 191 -100% 0 243 233 -100%

903 3,3.5_.1._ 1,641 -60% 781 3,888 2,546 -65% 9,018 26,024 4,645 302% 1,363 3,739 989 -39%
783 3,851 3,933 -58% 827 3,771 3,960 -56% 1,263 5,222 4,751 -33% 936 4,053 3,825 -50°/*
447 3,784 3,811 -60% 476 3,776 3,767 -57"/* 752 3,904 3,859 -32% 539 3,861 3,726 -52%

2,429 90,099 89,390 -61% 2,636 93,822 92,889 -57% 3,245 .83,987 84,852 -47"/* 2,972 90,251 88,354 -52%
4._,_28~3 ._.8,_96.6... 4_,_7_33___.4.2~*’6 _. _5.:003 6,937 1,782 66% -41 3,080 3,803 -99% 13 4,623 5,002 . -100"./_*_
1,327 5,416 4,123 60% 1,258 6,173 5,111 52% !36 10,334 12,093 -84% -26 5,004 4,821 -97%

Max. Max. Max. Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg. ward ward % Diff~ Av~. ward ward % Dirt* Avg. ward ward % Dift* Avg. ward ward % Diff"
0.08 0.45 0.32 NA 0.08 0.38 0.25 NA 0.08 0.38 0.25 NA 0.08 0.41 0.30 NA
0.10 2.47 2.22 80% 0 t0 240 2.15 84% 0.09 2.39 2.15 68% 010 2.52 2.23 71%
0.00 0.07 0.10 -100% 0.00 0.08 0.07 -100% 0.00 0.08 0,07 -100% 0.00 0.09 0.14 -100%
-0.24 0. ! I 0.55 59% 0.00 0.59 0.57 -97% 0.00 0.57 0.55 -97*,6 0.00 0166 079 -99%
-0.55 0.86 !.71 19% -0.50 0.86 L77 9% -0.50 0.84 1.72 9% -0.04 0.98 1.08 -90%
-0.07 0.63 0,83 14% -0.09 089 0,98 50% -0.08 0.87 0.99 38% 0.01 0.72 0.78 -78%
-0.49 0,83 1.62 7% -0.35 0.98 1.61 -24% -0.35 0.96 1,56 -23% -0.06 1,02 1.12 -86%
0.11 0.97 0,78 -66% -001 0.78 0.76 -98% -0.01 0,76 0.74 -98% 0.00 0.88 1.05 -100%
0.54 1.39 0.50 -5% 0.29 0.92 0141 -49% 0.29 0.90 0.40 -49% 0.07 1.01 0,59 -88%
0.00 0.02 0.02 -100% 0.00 0.01 0~02 -100% 0.00 0.04 004 -100% 0~00 0.05 0.05 -100%
0.31 1.15 0.69 -62% 0.25 1.30 1.06 -70% 0.89 2.49 0.47 8% 0.49 1.31 0.41 -41%
0.31 1~39 1.36 -55% 0.33 1.40 1.37 -52% 0~49 1.98 1.65 -30% 0.37 1.45 1.32 -47%
0.21 1.34 I.I1 -51% 0.22 1.33 1.10 -48% 0.32 1.45 1.13 -25% 0.24 1.36 1.09 -44%
0.07 1.54 1.58 -48% 0.07 1,61 1,63 -45% 0.09 1.46 1.49 -36% 0.08 1.54 1.56 -41%
0.79 1.70 0.79 45% 0 90 1.29 0,30 65% 0~00 0.57 0.65 -100% 0.01 0.81 0.87 -98%
0.21 0.82 0.58 64% 0.20 0.96 074 54% 0.03 1.59 1.78 -74% 0.00 0.71 0.75 -99%

Max. Max, Max, Max, Max. Max, Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Av~. ward ward % Diff~ Av~. ward ~ard % Difl" Avg. ward ward % Diff* Avg. ward ward % Diff*

3.5 6.0 0.9 0% 3.5 60 0.9 0% 3.5 5.9 0.9 0% 3.5 5.9 1.0 0%

3̄.6 4.6 2,5 18% 3.4 4.7 2.2 12% 3.4 4.7 2.2 12% 3.6 5.2 1.9 18%
3.5 5.3 1.8 I% 3.4 4~7 2.3 -I% 3.4 4.6 2¯4 -I% 3.6 54 1.8 4%
3.6 5.3 2.0 1% 3.6 4.9 2.5 1% 3.6 4.8 2.5 I% 3.6 5.3 2.0 2%
3.6 5.4 1.8 2% 3,6 4.9 2,4 2% 3.5 4.8 2.4 I% 3.6 5.4 1.8 3%
3.2 4.6 1.9 6% 3.4 4,7 2.2 11% ’ 3,4 4.6 2.2 10% 3.6 5.2 1.9 17%
3.2 4.7 1.8 0% 3.4 4.7 2,2 6% 3,4 4.6 2.3 5% 3.6 5.2 1.8 11%
4.4 5.3 3.8 7% 4,4 5,0 4.0 9% 3.8 4.5 3.2 -8% 3.6 5.5 1.9 -I 1%
3.9 5.8 2. I -7% 3.9 5.7 2.2 -6% 3.8 4.7 3.1 -8% 3.9 5.8 2.1 -6%
4.0 6.0 2.0 -I1% 4.0 6.1 2.1 -11% 4.2 5.4 3.3 -6% 4~0 6.1 2.1 -9%
3.7 6.2 1.2 -5% 3.7 6.2 1.2 -5% 3.8 6.t 1~7 -3% ¯ 3.7 6.3 1.3 -4%
3.5 6.3 0.6 0% 3.5 6? 06 -I% 3 5 6 3 0 7 -1% 3.5 6.3 07 0%
3.8 5.3 2.5 4% 3.8 49 2.9 4% 3.8 4.7 3.1 2% 3.6 5.4 2.0 -2%
3.7 5.4 2.2 2% 3.8 4.5 3.1 4% 3.7 4.3 3.3 3% 3.6 5~5 1.9 0%

NOTES.

cfs = cubic foot per second
fps = foot per second

A negative flow or velocity indicat~ landward direction
Location key number~ refer to Figure I

Represents the percent difference between the average value of the alternative and the average value of the No Action Alternative

Table 22. Flows, Velocities, and Stages at Locations in the Delta for Low-Inflow/High-Pumping
Conditions (Page 2 of 2)
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Location                     No Action Alternative         Configuration 1A           Configuration IC
Max. Max. Max. Max. Max. Max.

Loc. Sea- Land- Sea- Land- Sea- Land- .
Tidal Flow (cfs) Key Av~. ward ward Avg. ward ward % Diff~ A~’g. ward ward % Diff"
San Joaquin River at Fourteen Mile Slough l 99 5,945 6,340 69 6,065 6,356 -30% 412 6,278 5,850 316%
San Joaquin River at Antioch 2 950 148,752 152,,312 680 148,097 152,301 -28% 652 147,294 I52,041 -31%
Old River at Mossdale 3 862 1,603 749 892 1,547 452 3% 554 1,399 401 -36%
Old River at Fabian Tract 4 32 993 1,1 ! l 49 875 888 53% ! 13 963 750 253%
Old River at Woodward Island 5 -981 8,474 11,251 -1’,331 8,409 11,319 36% -1,565 9,429 13,260 60%
Old River at Franks Tract 6 25 4,633 4,026 -11 4,302 4,031 -56% 4 4,102 4,203 -84%
Middle River at Woodward Island 7 -848 6,082 8,379 -1,094 6,051 8,392 29% -1,217 6,484 9,114 44%
Grant Line Canal 8 525 3,915 3,935 509 3,848 4,019 -3% 190 3,559 3,242 -64%
Victoria Canal 9 429 3,211 2,076 624 4,262 2,208 45% 569 4,340 2,485 33%
Delta Cross Channel 10 2,677 6,194 528 2,875 6,398 313 7% 2,872 6,399 213 7%
Georgiana Slough I 1 1,634 3,232 443 1,730 3,336 540 6% 1,731 3,335 523 6%
Diversion to Sutter/Steamboat sloughs 12 1,131 4,664 4,292 1,228 4,704 4,182 9% t,227 4,676 4,194 8%
MinerSl0ugh 13 653 4,084 3,832 710 4,110 3,772 9% 710 , 4,104 3,769 9%
Sacramento River at Rio Vista 14 2,900 87,291 86,542 3,251 87,739 86,251 12% 3,2~3 87,672 86,245 12%
Mokelumne River, North Fork 15 2,053 3,649 385 2,192 3,824 593 7% 2,194 3,873 541 7%
Mokelumne River, South Fork 16 297 4,459 4,603 351 4,605 4,592 18% 347 4,609 4,536 17%

Max, Max, Max. Max. Max. Max.
Loc, Sea- Land- Sea- Land- Sea- Land-

Velocit), (fps) Key Avg. ward ward Avg. ward ward % Difts’ Avg. ward ward % Diff*
S.an :l.o_a_q_u.!no_R.i_v~rat l~.o.u_a.e..e.F MiLe._Slo_t.!g.h . ..’1__._0.01 0.36 0.38 0.01 0.37 0.39 -22% 0.03 0.38 0.36 211%
S.a_n Jo__a_q_u!n_~!v_e.r at__A_nti__o.ch ......._2__ 0.10 2.53 2.24 0.09 2.52 2.24 -5% 0.09 2.51 2.23 -5%

Old River at Fabian Tract 4 0.05 0.71 0.72 0.06 0.69 0.68 15% 0.10 0)/6 0.49 80%
Old R.iver at Woodward Island 5 -0.08 0.89 1.10 -0.!2 0.89 1.10 42% -0.14 0~98 1.26 "~5%
Old River at Franks Tract 6 0.00 0.80 0.81. 0.00 0.75 0.81 -50% 0.00 0.72 0.86 -100%
Middle River at Woodward Island 7 -0.11 0.92 1.19 -0.14 0.93 1.20 34% -0.16 0.98 1.26 55%
Grant Line Canal 8 0.17 1.07 0.94 0.I6 1.06 0.96 -4% 0.06 0.98 0.75 -66%
Victoria Canal 9 0.08 0.67 0.49 0.13 0.91 0.51 53% 0.12 0.93 0.57 48%
Delta Cross Channel l0 0.52 1.19 0.10 0.56 1.23 0.06 7% 0.56 1.22 0.04 7%
C-eorgiana Slough I 1 0.61 1.23 0.15 0.64 1.26 0.19 6% 0.64 1.26 0.19 6%
Diversion to Sutter/Steamboat sloughs 12 0.43 ’ 1.64 1.49 0.47 1.65 1.45 8% 0.47 1.64 1.45 8%
Miner Slough 13 0.28 1.43 1.12 0.30 1.44 1.10 7% 0.30 1.44 1.10 7%
Sacramento River at Rio Vista 14 0.08 150 1.53 0.08 1.50 1.52 8% 0.08 1.50 1.52 8%
Mokelumne River, North Fork 15 0.37 0.64 0.07 0.40 0.67 0.10 7% 0.40 0.68 0.09 7%
MokelumneRiver, South Fork ’ 16 0.05 0.63 0.72 0.06 0.65 .0’71 t6% 0.06 0.65 0.70 14%

Max. Max. Max. Max. Max. Max,
Loc. Sea- Land- Sea- Land- Sea- Land-

Stage (mllw) Key , Avg. ward ward Avg. ward ward % Di~ /~vg. ward ward % Di~
San Joaquin River at Fourteen Mile Slough 1 3.6 5.6 1.8 3.6 5.6 1.7 0% 3.6 5.6 1.7 0%
San Joaquin River at Antioch 2 3.5 6.0 1.0 3.5 6.0 1.0 0% 3.5 6.0 1.0 0%
Old River at Mossdale 3 3.9 5.3 2.5 3.8 5.2 2.5 ~1% 4.3 5.3 3.8 10%
Old River at Fabian Tract 4 3.5 5.3 1.9 3,5 5.1 1.9 -1% 4.1 5.3 3.3 16%
Old River at Woodward Island 5 3.6 5.6 1.7 3.6 5.5 1.7 -1% 3.6 5.5 1.6 -1%
Old River at Franks Tract 6 3.6 5.4 1.9 3,6 5.4 1.9 0% 3.6 5.4 1.9 0%
Middle River at Woodward Island 7 3.6 5.6 1.7 3,6 5.6 1.7 0% 3.6 5.5 1.6 0%
Grant Line Canal 8 3.6 5.3 1.9’ 3.6 5.2 1.9 1% 3.6 5.5 1.4 1%
Victoria Canal 9 3.5 5.5 1.7 3.5 5.3 1.6 -1% 3,5 5.3 1.5 -1%
Delta Cross Channel 10 3.9 5.7 2.3 3.9 5.7 2.3 1% 3.9 5.7 2.3 I%
Georgiana Slough 11 3.9 5.7 2.2 4.0 5.7 2.3 1% 4.0 5.8 2.3 1%
Diversion to Sutter/Steamboat sloughs 12 4.1 6.0 2.5 4.2 6.0 2.5 1% 4.2 6.0 2.5 1%
Miner Slough 13 3.8 6.2 1.4 3.8 6.2 1.4 1% 3.8 6.2 1.4
Sacramento River at Rio Vista 14 3.5 6.3 0.7 3.5 6.3 0.7 0% 3.5 6.3 0.7 0%

Mokelumne River, South Fork 16 3.6 5.6 1.9 3.6 5.6 L9 0% .......~.6 - 5.-6 ......1.9 -- ~);A- ""

Table 23. Flows, Velocities, and Stages at Locations in the Delta for Low-Inflow/Low-Pumping
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Configuration 2B                 Configuration 2D                Configuration 2E                Configuration 3E
Max. Max. MaX. Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg. ward ward % Diff~ Avg. ward ward % DifI" Avg. ward ward % Diff~ Avg. ward ward % Diff"
3_9~4o_ 6_,0_9~ 5_,_6..7~2__ ..2.98_*_/~_ _1.2.?_.. 4,928 5,181 28% 122 4,928 5,089 23’/o 131 5,762 6,181 32%
986 t44,740 150,990 4% 1,322 138,268 146,304 39°/0 " 2,235 138,745 145,573 135’/0 1,215 147,681 151,716 28’/o
573 1,385 315 -34% 846 1,582 490 -2% 843 1,563, 418 -2% 830 1,535 528 -4%
115 942 696 259°/, 40 746 714 25% 39 731 699 22% 31 917 910 -3%

-1,560 9,149 12,609 59% -1,122 9,582 13,823 14% -1,116 9,259 13,374 14% -686 9,074 11,621 -30%
-10 4,035 4,202 -60% -126 5,112 5,047 404% -93 4,989 5,000 272% 27 4,079 3,913 8%

-1,196 6,308 8,519 41% -821 8,173 9,428 -3% -851 7,834 9,070 0% -632 6,488 8,384 -25%
203 3,435 2,999 -61% 480 3,020 3,018 -9% 474 2,938 2,935 -10% 443 3,668 3,909 -16%
564 4,096 2,482 31% 269 2,835 2,104 -37% 282 2,732 2,011 -34% 277 4,634 2,425 -35%
996 7,677 5,006 -63% 1,609 7,952 3,593 -40% 1,346 5,790 2,752 -50% 2,474 6,592 1,837 -8%

1,712 3,157 99 5% 1,345 3,335 1,069 -18% 5,268 18,888 5,394 222% 1,641 3,245 493 0%
1,015 4,442 4,496 -10% 995 4,223 4,499 -12% 700 5,040 5,332 -38% 1,027 4,588 4,333 -9%
589 3,880 3,887 -!0% 576 3,718 3,848 -12% 408 3,759 4,153 -38% 590 4,046 3,871 -10%

2,830 85,516 85,589 -2% 2,664 89,718 89,664 -8% 1,242 80,090 86,305 -57% 2,529 86,894 87,437 -13%
1,580 6,414 5,408 -23% 2,264 3,637 548 10% 375 2,381 2,194 -82% 1,036 4,066 2,372 -50%
272 4,428 5,429. -8% 448 5,776 5,598 51% 1 10,403 12,112 -100% 309 4,946 4,592

Max. Max. Max. Max. Max. Max. Max, Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg. ward ward % Diff~ Avg. ward ward % Dift* Avg. ward ward % Difi~ Avg. ward ward % Diff
0.03 0,37 0.36 200% 0.01 0.31 0.33 0% 0.01 0.30 0.32 0% 0.01 0.35 0.37 . 22%
0.10 2.48 2.22 I% 0.10 2.41 2A4 7% 0.12 2.42 2.13 23% 0A0 2.52 2.23 5%
0.46 1.14 0.23 -40% 0.73 1.46 0.36 -4% 0.73 1.43 0.31 -4% 0.72 1.45 0.41 -5%
0.I0 0.73 0.46 85% 0.05 0.55 0,59 -15% 0.04 0.54 0,58 -19% 0.05 0,67 0.70 -11%
-0.14 0.95 1.21 75% -0.10 0.99 1.38 26% -0.10 0.96 1.34 26% -0.05 0.95 1.11 -42%
0.00 0.71 0.86 -50% -0.01 0,95 0.98 175% -0.01 0.93 0.97 25% 0.01 0.72 0.79 50%
-0.16 0.95 1.19 54% -0.10 1.23 1.39 -1% -0.11 1.18 1.34 6% -0.07 0.99 1.16 -33%
0.06 0.94 0.70 -64% 0.14 0.80 0.74 -15% 0.14 0.78 0.72 -16% 0.14 1.00 0.93 -15%
0.12 0.89 0.56 48% 0.05 0.66 0.50 -36% 0.06 0.64 0.48 -31% 0.04 1.00 0.57 -52%
0.18 1.41 1.02 -66% 0.29 1.45 0.74 -44% 0.26 1.10 0.55 -50% 0.48 1.29 0.33 -7%
0.64 t.22 0.04 5% 0.48 1.14 0.44 -20% 0.52 1.82 0.55 -14% 0.61 1.20 0.20 0%
0.40 1.65 1.57 -8% 0.40 1.64 1.57 -8% 0.28 1.92 1.89 -34% 0.40 1.60 1.51 -9%
0.26 1.40 1.14 -6°/. 0.26 1.36 1.12 -7% 0.21 1.40 1.22 -25% 0.26 1.42 1.13 -7’,/o
0,08 1.47 1.51 00/0 0~07 1.55 t.57 -4% 0.05 1.39 1.51 -34’/* 0.07 1.49 1.54 -8%
6.3"~ ....... i"?~-~ "01~i .... -q~¥~-- - 0.41 0.66 0.09 10% 0.07 0.44 0.38 -81% 0.19 0.72 0A3 -48%
0.05 0.70 0.77 6% 0.08 0.90 0.82 59% 0.01 1.60 1.78 -73% 0.05 0.70 0.71 0%

Max. Max. Max. Max. Max. Max. Max. Max.
Sea- Land- Sea- Land- Sea- Land- Sea- Land-

Avg. ward ward % Diff~ Avg. ward ward % Diff~ Avg. ward ward % Diff~ Avg. ward ward % Diff
3.6 5.5 1.9 0% 3,6 5.0 2.4 0% 3.6 4.9 2.5 1% 3.6 5.5 1.8 0%
3.5 6.0 0.9 0% 3.5 6.0 0.9 -1% 3.5 6.0 0.9 -1% 3.5 6.0 1.0 0%
4.2 5.2 3.8 9% 3.8 4.9 2.8 -1% 3.8 4~9 2.8 ’ -1% 3,9 5.2 2.6 1%
4.0 . 5.2 3.2 14% 3.6 4.9 2.3 1% 3.6 4.9 2.4 2% 3.6 5.2 2.0 2%
3.6 5.4 1.7 -1% ~’.6 4.8 2.4 -t% 3.6 4.8 2.4 0% 3.6 5.4 1.8 0%
3.6 5.3 2.0 0% 3.6 4.9 2.4 0% 3.6 4.8 2.5 I% --3.6 5.4 2.0 0%
3.6 5.4 1.8 0% 3.6 4.9 2.4 0% 3.6 4.9 2.4 1% 3.6 5.5 1.8 0%
3.6 5.4 1.5 I% 3.6 45) 2.4 I% 3.7 4.9 2.5 3% 3.7 5.4 2.1
33 5.2 1.6 -1%o 3.6 419 2.3 10/* 3.6 4.8 2.4 1°/0 3.6 5.2 !.8 10/.

3.9 5.5 2.5 0% 3.9 5.5 2.6 -10/o 3.8 4.7 3.0 -4% 3.9 5.7 2.2 -1%
4.1 5.8 2.6 -I% 4.1 5.8 2.6 -2% 4.0 5.0 3.1 -4% 4.1 5.9 2,4 -1%
3.7 6.2 1.4 -1% 3.7 6.2 1.4 -1% 3.7 6.0 1.6 -2% 3.8 6.2 1.4 0%
3.5 6.3 0.7 0% 3.5 6.3 0.6 -I% 3.5 6.3 0.7 -t% 3.5 6.3 0.7 0%
3.7 5.3 2.3 0% 3.7 4.9 2.6 0% 3.7 4.7 3.0 1% 3.7 5.5 2.0 -I%
3.6 5.4 2.1 0% 3.7 4.5 3.0 1% 3.7 4.3 3.3 2% 3.6 5.6 1.9 0%

NOTES:

cfs = cubic f~ot per ~econd
fpa = foot per second.
m/by = ??

A negative flow or velocity indicat~ landward d~rection.
Location key numbex$ refer to Figure I

Represents the percent difference between the average value of the alternative and the average value of the No Action Alternative.

Table 23. Flows, Velocities, and Stages at Locations in the Delta for Low-Inflow/Low-Pumping
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No Action Alternative 1 Alternative 2 Alternative 3
1A 1C 2B 2D 2E 3E

Vernalis 30 60 "30 60 30 60 30 60 30 60 30 60 30 60
days days days days days days days days days days days days days days

Chipps Island 4% 8% 0% 0% 4% 9% 7% 9% 9% 12% 11% 13% 80% 87%
Contra Costa Canal 1% 1% 0% 0% 1% 1% 1% 1% 0% 0% 0% 0% 1% 1%
Exports 88% 91% 67% 72% 88% 90% 88% 90% 82% 87% 83% 86% 11% 11%
Islands 0% 1% 18% 20% 1% 0% 1% 1% 0% 1% 0% 1% 1% 1%
InDelta 7% 0% 15% 8% 7% 0% 4% 0% 8% 0% 5% 0% 9% 0%
Terminous 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 56% 78% 0% 4% 57% 77% 63% 75% 80% 88% 66% 75% 99% 100%
Contra Costa Canal 1% 1% 1% 3 % 1% 1% t % 1% 0% 0% 1% 1% 0% 0%
Exports 14% 20% 19% 56% 15% 21% 19% 24% 7% 11% 13% 21% 0% 0%
Islands 0% 0% II% 15% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
In Delta 29% 1% 69% 20% 27% 1% 17% 0% 13% 0% 20% 4% 1% 0%
Freeport 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 98% 99% 19% 46% 98% 99% 76% 76% 76% 76% 96% 97% 80% 79%
Contra Costa Canal 0% 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 1% 1% 6% 22% 1% 1% 0% 0% 0% 1% 1% 2% 21% ’21%
Islands 0% 0% 8% 11% 0% 0% 0% 0% ~ 0% 0% 0% 0% 0% 0%
In Delta 1% 0% 65% 20% 1% 0% 24% 23% 24% 23% 3% 1% 0% 0%
Rio Vista 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 100% 100% 50% 79% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Contra Costa Canal 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 0% 0% 2% 5% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Islands 0% 0% 2% 3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
In Delta 0% 0% 45% 12% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Jersey Point 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
~iaippsIsland 99% 99% 40% 72% 98% 99% 100% 100% 99% 99% 100% 100% 100% 100%
Contra Costa Canal 0% 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports t % 1% 7% 9% 1% 1% 0% 0% 1% 1% 0% 0% 0% 0%
Islands 0% 0% 3% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
In Delta 0% 0% 49% 13% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
SanAndreas Landing 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 94% 97% 13% 39% 94% 96% 99% 99% 94% 96% 99% 99% 100% 100%
!Contra Costa Canal 0% 0% 2% 3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 3% 3% 15% 33% 4% 4% 1% 1% 3% 3% 1% 1% 0% 0%
’Islands 0% 0% 4% 7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
:InDelta 3% 0% 66% 18% 2% 0% 0% 0% 3% 0% 0% 0% 0% 0%
’Prisoners Point 30 60 30 60 30 60 30 60 30 60 30 60 . 30 60

days days days days days days days days days days days days days days
’~iaippsIsland 74% 87% 2% 10% 75% 86% 84% 88% 81% 85% 89% 91% 100% 100%
Contra Costa Canal 1% 1% 3 % 4% 1% 1% 0% 1% 1% 1% 0% 0% 0% 0%
Exports 10% 12% 42% 68% 11% 13% t0% t1% 10% 14% 7% 9% 0% 0%
Islands 0% 0%~ 5% 8% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
In Delta 15% 0% 48% 10% 13% 0% 6% 0% 8% 0% 4% 0% 0% 0%

Table 24. Fate of Mass Released at Specific Locations for High-Inflow/High-Pumping Conditions for
All Alternatives
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No Action Alternative 1 Alternative 2 Alternative 3
1A 1C 2B 2D 2E 3E

Vernalis 30 60 30 60 30 60 30 60 30 60 30 60 30 60
days days days days days days days days days days days days days days

Chipps Island 0% 0% 0% 0% 0% 2% 1% 4% 2% 7% 3% 8% 8% 67%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 77% 87% 77% 87% 76% 84% 78% 84% 70% 81% 73% 81% 0% 1%
Islands 10% 11% 10% 11% 8% 11% 8% 10% 7% 10% 7% 9% 8% 13%
In Delta 13% 2% 13% 2% 16% 3% 13% 1% 21% 2% 17% 2% 83% 19%
Terminous 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland I% 8% 1% 8%~ 3% 16% 7% 25% 24% 54% 7% 20% 15% 80%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 25% 64% 25% 64% 35% 62% 41% 60% 18% 34% 19% 37% 0% 0%
Islands 8% 12% 8% 12% 7% 11% 8% 11% 4% 5% 4% 7% 10% 11%
In Delta 66% 16% 66% 16% 55% 11% 43% 4% 54% 7% 70% 35% 75% 9%
Freeport 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 69% 81% 69% 81% 69% 81% 55% 60% 54% 60% 55% 78% 60% 69%
Contm Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 5% 10% 5% 10% 8% 12%. 3% 4% 3% 4% 7% 13% 27% 27%
Islands 3% 4% 3% 4% 3% 4% 2% 2% 2% 2% 4% 4% 3% 3%
In Delta 23% 4% 23% 4% 19% 3% 40% 33% 41% 34% 34%- 4% 10% I%
Rio Vista 30 60 .30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chippslsland 87% 94% 87% 94% 86% 93% 94% 98% 93% 97% 94% ~8% 96% 99%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 2% 3% 2% 3% 3% 4% 1% I% 1% 2% 1% I% 0% 0%
Islands I% 2% 1% 2% 1% 2% 1% 1% 1% 1% 1% 1% 1% 1%
In Delta 10% I% 10% 1% 9% 1% 4% 0% 4% 0% 4% 0% ~3% 0%
Jersey Point 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 62% 82% 62% 82% 60% 79% 88% 94% 86% 92% 92% 95% 93% 98%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 8% 10% 8% 10% 13% 15% 3% 4% 6% 6% 3% 3% 0% 0%
Islands 3% 4% 3% 4% 3% 3% 2% 2% 2% .2% 1% 2% 2% 2%
In Delta 27% 4% 27% 4% 24% 3% 7% 0% 7% 0% 3% 0% 5% 0%
San Andreas Landing 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chippslsland 26% 51% 26% 51% 27% 51% 65% 80% 49% 71% 71% 84% 83% 97%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 18% 34% 18% 34% 28% 38% 15% 16% 16% 22% 11% 13% 0% 0%
Islands 4% 6% 4% 6% 4% 5% 3% 3% 3% 3% 2% 3% 2% 2%
In Delta 53% 9% 53% 9% 40% 6% 17% 0% 33% 3% 16% 1% 15% 1%
Prisoners Point 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days d~iys days days days days days days days days days days days
ChippsIsland 6% 16% 6% 16% 8% 20% 23% 36% 23% 39% 30% 43% 63% 95%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 47% 72% 47% 72% 56% 69% 52% 58% 40% 53% 40% 50% 0% 0%
Islands 4% 6% 4% 6% 5% 7% 4% 6% 3% 5% 3% 5% 3% 3%
In Delta 43% 6% 43% 6% 31% 4% 21% 1% 33% 2% 27% 2% 35% 2%

Table 25. Fate of Mass Released at Specific Locations for Medium-Inflow/Low-Pumping Conditions
for All Alternatives
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No Action Alternative 1 Alternative 2 Alternative 3
IA IC 2B 2D ’2E 3E

~ern~is          30 60 30 60 30 60 30 60 30 60 30 ’ 60 30 60
days days days days days days days days days days days days days days

Chipps Island 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0% 3% 0% 1%
Contra Costa Canal 0% 0% 0% 0% 1% 2% 0% 2% 1% 2% 1% 2% 1% 3%
Exports 67% 72% 67% 72% 47% 74% 45% 72% 29% 67% 31% 68% 12% 29%
Islands 18% 20% 18% 20% 13% 17% 14% 18% 12% 17% 12% 17% 13% 21%
In Delta 15% 8% 15% 8% 39% 7% 41% 8% 58% 12% 55% 10% 75% 45%
Terminous 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chipps Island 0% 4% 0% 4% 1% 6% 0% 4% 4% 20% 0% 3% 0% 4%
Contra Costa Canal 1% 3% 1% 3% 2% 3% 1% 3% 1% ’ 2% 0% 1% 0% 1%
Exports 19% 58% 19% 58% 29% 62% 27% 58% 8% 36% 6% 23% 0% 4%
Islands 10% 15% 10% 15% 10% 15% I0% 16% 4% 8% 5% 9% 15% 27%
InDelta 69% 20% 69% 20% 59% 14% 61% 18% 84% 34% 89% 63% 84% 64%
Freeport 30 60 30 60 30 60 30 60 30 60 ’ 30 60 30 60

days days days days days days days days days days days days days days
~hippslsland 19% 46% 19% 46% 20% 46% 19% 46% 19% 39% 7°’/~ 36% 19% 43%
Contra Costa Canal 1% 2% 1% 2% t % 2% 1% 2% 0% 1% 1% 2% 0% 1%
Exports 6% 22% 6% 22% 10% 24% 8% 21% 3% 10% 3% 20% 24% 27%
Islands 8% 11% 8% 11% 8% 11% 6% 9% 4% 6% 6% 9% 6% 8%
In Delta 65% 20% 65% 20% 61% 17% 66% 21% 73% 44% 84% 34% 50% 22%
Rio Vista 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 50% 79% 50% 79% 50% 78% 49% 80% 49% 77% 40% 76% 51% 79%
Contra Costa Canal 0% 1% 0% 1% 1% 1% 0% t % 0% 1% 0% 1% 0% 1%
Exports 3% 5% 3% 5% 4% 7% 3% 5% 3% 7% 2% 5% 1% 2%
Islands ’ 2% 3% 2% 3% 2% 3% 3% 3% 2% 3% 3% 4% 2% 3%
In Delta 45% 12% 45% 12% 43% 11% 45% 11% 46% 12% 55% 14% 46% 14%
Jersey Point 30 60 30 60 30" 60 30 ’ 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chippslsl’and 40% 72% 40% 72% 40% 70% 42% 73% 39% 69% 47% 77% 40% 72%
Contra Costa Canal 1% 2% t % 2% 1% 2% 1% 1% 1% 1% 1% 1% 1% 2%
Exports 7% 9% 7% 9% 9% 12% 8% 10% 9% 14% 6% 9% 2% 5%
Islands 3% 4% 3% 4% 3% 4% 3% 4% 3% 4% 3% 3% 3% 5%
In Delta 49% 13% 49% 13% 46% 12% 46% 12% 48% 12% 44% 9% 54% 17%
San Andreas Landing 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 13% 39% 13% 39% 14% 40% 15% 45% 9% 31% 15% 47% 13% 46%
Contra Costa Canal 2% 4% 2% 4% 2% 3% 2% 3% 1% 3% 1% 2% 1% 3%
Exports 15% 33% 15% 33% 21% 35% 20% 30% 10% 31% 10% 25% 2% 8%
Islands 4% 7% 4% 7% 4% 6% 4% 6% 3% 6% 3% 5% 4% 6%
InDelta 66% t8% 66% 18% 59% 16% 60% 17% 77% 30% 71% 21% 81% 37%
Prisoners Point 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chippslsland 3% 10% 3% 10% 3% 11% 4% 13% 5% 16% 5% ""i’8% 3% 19~’
Contra Costa Canal 3% 4% 3% 4% 3% 4% 3% 4% 2% 3% 2% 3% 1% 4%
Exports 42% 68% 42% 68% 49% 68% 52% 67% 31% 61% 32% 61% 3% 21%
Islands 5% 8% 5% 8% 6% 9% 6% 9% 4% 8% 4% 8% 4% 9%
InDelta 48% 10% 48% 10% 39% 8% 35% 7% 58% 12% 56% 10% 89% 47%

Table 26. Fate of Mass Released at Specific Locations for Low-Inflow/High-Pumping Conditions for
All Alternatives
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No Action Alternative 1 Alternative 2 Alternative 3
1A 1C 2B 2D 2E 3E

Vernalis 30 60 30 60 30 60 30 60 30 60 30 60    30    60
days days days days days days days days days days days days days days

Chipps Island 0% 0% 0% 0% 0%
Contra Costa Canal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Exports 31% 32% 31% 32% 4% 18% 5% 17% 22% 23% 22% 23% 20% 20%
Islands 61% 63% 61% 63% 69% 78% 70% 79% 68% 72% 68% 72% 69% 73%
In Delta 6% 4% 6% 4% 26% 4% 25% 3% 10% 6% 10% 6% 11% 6%
Terminous 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chipps Island 0% 1% 0% 1% 0% 2% 0% 1% 2% 12% 0% 1% 0% 2%
Contra Costa Canal 1% 3% 1% 3% 2% 3% 1% 3% 1% 4% 0% 1% 1% 3%
Exports 10% 30% 10% 30% 14% 33% 11% 27% 2% 19% 1% 9% I% 11%
Islands 39% 54% 39% 54% 38% 51% 41% 57% 15% 29% 22% 39% 40% 61%
In Delta 49% 12% 49% 12% 49% 11% 47% 12% 80% 37% 76% 50% 58% 23%
Freeport 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 10% 28% 10% 28% 10% 28% 9% 27% 8% 21% 2% 19% 7% 25%
Contra Costa Canal 1% 3% 1% 3% 1% 3% 1% 3% I% 2% 1% 3% I% 2%
Exports 4% 15% 4% 15% 6% 17% 6% 17% 1% 7% 0% 11% 12% 17%
Islands 26% 35% 26% 35% 26% 34% 23% 32% 14% 20% 19% 29% 23% 32%
In Delta 59% 19% 59% 19% 57% 18% 61% 22% 77% 50% 78% 38% 57% 24%
Rio Vista 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
ChippsIsland 35% 62% 35% 62% 35% 62% 32% 62% 31% 60% 22% 54% 31% 62%
Contra Costa Canal 1% 2% 1% 2% 1% 2% 1% 1% 1% 2% 1% 1% 1% 2%
Exports 2% 5% 2% 5% 3% 6% 3% 5% 1% 5% 0% 3% 1% 2%
Islands 8% 11% 8% 11% 8% 11% 8% 11% 8% 12% 11% 17% 8% 12%
In Delta 55% 19% 55% 19% 54% 19% 56% 20% 59% 21% 66% 25% 59% 22%
Jersey Point 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chippslsland 27% 55% 27% 55% 27% 55% 28% 58% 28% 56% 32% 63% 30% 61
Contra Costa Canal 2% 3% 2% 3% 2% 3% 2% 3% 2% 3% 1% 2% 2% 3%
Exports 6% 9% 6% 9% 8% 11% 6% 9% 4% 10% 3% 7% 2% 4%
Islands 9% 12% 9% 12% 8% 16% 8% 11% 8% 11% 7% 10% 8% 11%
InDelta 56% 20% 56% 20% 55% 20% 55% 20% 59% 20% 56% 18% 58% 21%
San Andreas 30 60 30 60 30 60 30 60 30 60 30 60 30 60
Landing days days days days days days days days days days days days days days
ChippsIsland 6% 23% 6% 23% 7% 23% 7% 27% 5% 20% 8% 31% 8% 32%
Contra Costa Canal 3% 5% 3% 5% 3% 5% 3% 8% 2% 4% 2% 4% 2% 5%
Exports 12% 28% 12% 28% 16% 31% 15% 26% 4% 21% 3% 17% 2% 10%
Islands 14% 23% 14% 23% 13% 21% 13% 20% 10% 20% .9% 17% 11% 21%
In Delta 65% 21% 65% 21% 61% 19% 62% 22% 80% 35% 77% 31% 76% 31%
Prisoners Point 30 60 30 60 30 60 30 60 30 60 30 60 30 60

days days days days days days days days days days days days days days
Chipps Island 1% 6%, 1% 6% 1% 6% 2% 8% 2% 9% 2% 11% 1% 7%
Contra Costa Canal 4% 6% 4% 6% 4% 6% ¯ 4% 6% 3% 5% 4% 5% 2% 7%.
Exports 30% 49% 30% 49% 35% 52% 36% 50% 15% 43% 15% 43% 7% 24%
Islands 21% 31% 21% 31% 21% 29% 21% 28% 18% 28% 17% 26% 17% 37%
In Delta 44% 9% 44% 9% 38% 8% 36% 8% 62% 15% 61% 14% 72% 25%

Table 27. Fate of Mass Released at Specific Locations for Low-Inflow/Low-Pumping Conditions for
All Alternatives
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No Action Alternative
Percentile Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

95% 116791 142508 115207 86834 62647 33393 8002 5240 11794 14188 33184 80202
90% 96075 121831 90369 71504 47340 22200 8002 5113 9821 12246 17316 64091
75% 46953 60973 45928 33914 22655 11193 8002 4765 3815 7611 9226 17971
50% 18378 30162 25078 18839 12133 9579 6505 4001 3008 4619 4790 7270
25% 8311 13009 14946 10722 8132 6689 4993 3497 3008 4001 4504 4538
10% 6001 11423 10197 8692 6343 6053 4001 2992 3008 4001 3496 4505
5% 5377 11211 8864 7462 6037 5748 4001 2992 3008 4001 3496 3497

Difference Between Alternative lC and No Action
95% 1057 (4919) (2163) (4820) (738) (2665) 0 (7) (2880) (784) (3613) (1376)
90% (651) (5665) (2241) (3610) (1311) (1785) 0 0 (3543) (2186) (3617) (3767)
75% (3220) (3910) (4716) (1513) (114) 286 0 0 (303) (2017) (2487) (4619)
50% (6375) (4018) 1610 (2571) 2065 0 0 0 0 (33) 67 (911)
25% (943) 1441 2944 (353) 2944 (235) 0 0 0 0 0 130
10% (176) (18) 930 (286) 436 (541) 0 0 0 0 0 0
5% (130) (677) (276) (30) 33 (376/ 0 0 0 0 0 0

Difference Between Alternative 2A and No Action
95% (1317) 3445 1812 (1707) (442) (2622). 0 0 (2941) (3032) (3633) (4827)
90% (3373) 4094 (420) (1711) (1174) (1812) 0 0 (4114) (2615) (3543) (4007)
75% (1968) 2324 2488 (1496) 520 286 0 0 0 (2000) (2790) (3350)
50% (2505) (2000) 2293 50 2065 (118) 0. 0 0 (130) (17) (1025)
25% (1399) 2775 2456 50 1887 (235) 0 0 0 0 0 0
10% 3 97 891 659 436 (397) 0 0 0 0 0 0
5% (65) 166 (172) 0 195 (225) 0 0 0 0 0 0

Differenc, e Between Alternative 2B&2E and No Action
95% (107) (3214) 472 (4669) (807) (3469) 0 (7) (3452) (3409) (5425) (2983)
90% (979) (5676) (1470) (4524) (1324) (1785) 0 (13) (4255) (4082) (7704) (6487)
75% (3171) (1514) (3155) (1496) (98) 286 0 0 (639) (2017) (2487) (6863)
50% (5725) (3928) 1724 (2588) 1903 0 0 0 0 (504) (67) (911 )
25% (1203) 541 2944 (353) 2944 ’(218) 0 0 0 0 0 114
10% (319) (18) 943 (286) 436 (541) 0 0 0 0 0 0
5% (308) (814) (27O) (40) 16 (388) 0 0 0 0 0 0

Difference Between Alternative 2D and No Action
95% (2742) 1928 1233 (1728) (423) (3260) 0 0 (2649) (2472) (3852) (3539)
90% (4528) 1283 (368) (17t4) (1230) (1755) 0 0 (3506) (3022) (3593) (2160)
75% (2635) 54 (228) (1513) 1041 269 0 0 17 (2000) (2470) (3350)
50% (3220) (703) 2147 34 2065 (118) 0 0 0 (81) 0 (846)
25% (1252) 1027 2098 50 1887 (235) 0 0 0 0 0 0
10% 3 (18) 891 672 436 (397) 0 0 0 0 0 0
5% 25 (231! 13 (101 153 (2251 0 0 0 0 0 0

Difference Between Alternative 3A and No Action
95% (2719) 3f50 1795 (4722) 4131 (3630) 0 921 (4581) (3220) (3835) (4577)
90% 163 2119 (999) (5499) 2508 (3563) 0 934 (4117) (3646) (3536) (3802)
75% 602 (541) 2521 (4420) 1203 (454) 0 732 (118) (1691) (2941) (3350)
50% 260 (1279) 4115 (2941) 2065 (706) 0 1236 0 (228) 158 (1236)
25% 651 2667 1806 (706) 1025 (235) 0 1252 0 0 0 (33)
10% (1483) (18) 859 (1425) 436 (232) 390 1239 0 0 1008 0
5% (872/ (2739) (1106) (635) (62) (121) 299 1008 0 (186) 1008 546

Difference Between Alternative 3B&3H and No Action
95% 777 (68) 1428 (9485) 3754 (3422) 0 374 (5240) (1444) (3546) (638)
90% 494 (4151 ) (644) (6195) 2908 (6769) 0 364 (5630) (2583) (3801) (729)
75% (3334) (18) (1756) (4588) 716 (420) 0 488 (168) (2196) (2807) (7221)
50% (6001) (3838) 1480 (4722) 797 (739) 0 520 168 (553) 185 (1854)
25% (2309) 1423 1285 (706) 1903 (218) 0 504 0 0 0 (33)
10% (1496) (2223) 423 (1418) 436 (420) 0 504 0 0 1008 0
5% (872) (3146) ~1382) ~635) ~16) (229) 0 504 0 ~176) 1008 556

Difference Between Alternative 3E&31 and No Action
95% 3 (609) 976 (10228) 4459 (3479) 449 2078 (5714) (1883) (10624) (2384)
90% (2755) (4789) (1392) (7878) 1874 (7075) 0 2062 (4356) (3223) (7606) (4606)
75% (3367) (1207) (2472) (4554) (146) (420) 0 2098 1042 (130) (2084) (8359)
50% (7579) (4036) 309 (5378) 1155 (756) 0 2261 1294 1399 1714 (195)
25% (2309) (919) (764) (773) 2098 (218) 0 1984 689 1578 1630 1691
10% (1496) (2724) 709 (1418) 423 (467) 592 2300 383 449 1428 748
5% (8721 (3831) (1386) (629) 0 ,,, (393) 345 2196 40 (2311 1203 1138

Table 28. Change in Monthly Delta Outflow as Simulated by DWRSIM

CALFED Bay-Delta Program SURFACE WATER RESOURCES
Envrionmental Consequences Technical Report
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No Action Alternative
¯         Percentile Jan    Feb    Mar Apr May Jun    Jul    Aug Sept    Oct    Nov    Dec Overall

95% 21452 40171 36355 26262 13403 11968 342! 40 171 4371 7858 22300 22090
90"/o 17906 35186 25580 17280 6895 4191 1346 -298 -140 3170 2552 10488 11156
75°/, 4301 12292 12621 2912 2069 2342 -502 -607 -199 1318 -197 -821 1566
50%].-9-7~] 2180 564 1000 908 153 -2213 -2272 -1588 -454 -1727 -3141 -416
25% -2844 -472 -1256 415 -242 -844 -4770 -37i7 -2692 -2073 -3229 -4417 -2350
10%] -4783 -3287 -2533 265 -503 -984 -5017 -4540 -3038 -2185 -3737 -4547 -3996
5% -4904 -3634 -2872 106 -591 -1070 -5129 -4654 -3141 -2263 -38~8 "-4630 -4656

AlternativevaNation"lA
95% 22340 41245 37968 26163 12892 10878 3278 747 -173 2816 7475 24061 22503
90"/o 18445 35899 26401 17079 6540 3473 1172 540 -181 1781 2275 10441 11707
75"/o 2998 12697 12362 2561 2082 2346 425 -389 -425 1167 -560 -1477 1496
50°/, -1632 1824 506 1000 870 160 -i736’ -1075 -1477 -1639 -1731 -3679 -569
25%] -3472 -646 -1212 409 -238 -842 -6236 -2236 -2470 -2317 -4068 -5130 -2439
10% "~5579 -2879 -3336 257 -505 -980 -~409’" -4071 -3058 -2774 -5956 -5726 -4748
5% 26257 -3148 -4335 106 -599 -1069 -7629 -4675 .-3188 -3409 -7197 -5972 -5734

Alternative Variation 1C
95"/o 22363 41275 38000 26188 12913 10937 ’3274 733 -173 2816 7557 24086 22528
90°/, 18463 35927 26429 17102 6533 3549 1158 529 -181 1775 2335 10459 11725
75"/o 3035 12712 12378 2526 2009 2370 443 -382 -422 1.182 -542 -1444 1478
50"/0 -16"~ 1828 513 1006 861 165 -1723 -1064 -1466 -1633 -1712 -3660 -565
25°/, -3455 -639 -1205 408 -241 -834 -6197 -2220 -2451 -2319 -4043 -5102 -2434
10% -5543 -2868 -3312 257 -506 -972 -7356 -4052 -3034 -2774 -5881 -5687 -4722

5% ’"~5233 -3139 -42~ 106 -600 -1060 -7576 -4657 -3159 -3418 -7073 -5920 -5699
Alternative Vacation 2B

95% 30328 50094 46259 34717 21485 16714 5725 1574 3410 10911 15937 32139 30782
90% 25228 44342 34961 25630 14930 7804 3286 1392 1844 6468 7741 18504 19375
75"/, 11479 20055 19316 9979 8342 6183 2103 1181 1559 2244 2149 2173 6298
50"/o 3606 6042 7268 5252 3120 1220 369 1019 ’1241 1915 1687 1562 2172
25"/o 2043 3735 3413 3371 2353 993 -1792 550 1131 1747 1473 1122 1228
10% 1515 3507 2863 2982 2050 895 -3077 -89 1058 1404 861 563 682
5"/o 1198 3440 2533 2860 1918 777 -3269 -890 1005 923 388 [ -141

Alternative Va~ation 2D
95"/o 30281 49965 46208 34700 21421 16453 5448 1534 3239 10659 15881 32133 30789
90"/o 25195 44232 34911 25630 14682 7545 3091 1452 1715 6307 7698 18429 19383
75% 11301 19992 19279 9655 8136 5955 2007 1313 1516 2159 2102 2084 6046
50% 3299 5883 7109 5093 2911 970 416 947 1173 1777 1587 1457 2048
25’/o 1958 3511 3114 3133 2145 710 -2367 572 1060 1567 1391 879 1128
10% 1231 3266 2640 2764 1834 610 -3568 -519 / 973 1130 640 321 527
5"/o 917 3217 2298 2647 1695 506 -3763 -1254 ] 922 601 483 119 [

Alternative Variation 2E
95°/, 43860 72775 64461 50964 28873 20802 6959 2316 5710 13137 24623 46338 46450
90"/o 38116 64855 51519 36758 18398 8480 4372 2185 2688 7880 13752 32849 28126
75"/, 20630 30395 28728 11417 8437 6279 3731 2094 1371 3077 3187 2858 8785
50% 4083 10762 13213 9238 5714 3762 1572 1714 731 1270 I542 1181 3688
25°/, 2999 7033 6724 5995 3934 2933 65. 1438 292 773 1269 530 1337
10% 2485 5867 4690 4777 3727 2653 ~ 436 169 645 770 397 548
5"/o 1995 5504 4173 4568 3556 2388 1"-964 I          -229I 46 348 639 327 188

Alternative VaCation 3E
95% 29537 4982445502 34920 22626 18795 7427 3126 6133 13198 16174 31329 30372
90"/, 24415 4376334186 26004 16081 9054 4542 2819 3649 8850 9375 19677 20001

! 75"/o 13844 19396 18575 10164 8452 6278 3528 2518 1334 3202 2741 2982 6273
50"/o 4205 5231 6759 5278 3!17 1201 1772 1604 715 1970 1665 1622 2709
25°/, 2783 2952 4115 3373 2332 968 1453 1347 527 1298 1323 1300 1398
10% 1587 2634 2197 2992 2046 889 1380 1276 478 1209 952 971 1000
5"/o 1488 2597 1823 2868 1909 774 1361 1246 435 1130 872 857 759

NOTE:
Cen~ Del~ ~cludes ~e lower San Joaqu~ Ever ups~eam ~om Three Mile Slough p~s F~se River and Dutch Slough. Negative values ~oxed) are
upsWeam flows.

Table 29. Monthly Averaged Central Delta Outflow (cfs) by Percentile
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No Action Alternative
Percent{{e Jan     Feb     Mar     Apt     May     Jun     Jul     Aug     Sep     Oct     Nov     Dec

95% 85 79 77 79 81 81 85 89 90 88 88 88
90% 83 78 76 77 81 81 85 89 90 88 88 86
75% 81 74 72 74 77 81 83 87 89 88 87 85
50% 74 67 67 69 73 76 79 85 89 86 85 81
25% 62 60 59 62 66 72 77 82 86 82 78 72
10% 56 52 54 55~ 57 65 75 82 79 77 75 64
5°/o 52 51 51 52 55 60 73 82 77 74 70 59

Difference Between Alternative 1C and No Action
95% 0.1 0.2 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
90% 0.5 0.3 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75% 0.8 0.5 0.0 0.0 (2.3) 0.1 0.0 0.1 0.0 0.0 0.0 0.2
50% 3.7 1.2 0.2 0.9 (1.7) (0.5) (0.1) 0.0 0.0 0.1 0.6 2.0
25% 0.6 0.9 0.7 0.5 (0.1) 0.0 0.0 0.0 0.6 2.7 3.6 4.7
10% 0.9 0.7 0.4 0.8 0.4 0.4 0.2 0.0 3.4 1.2 1.4 0.9
5% 0.2 0.5 0.6 0.6 ¯ 0.2 0.7 0.3 0.0 2.2 2.7 2.0 0.5

Difference Between Alternative 2A and No Action
95% 0.1 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90°/0 0.0 (0.2) 0.0 0.1 (0.0) 0,0 0.0 0.0 0.0 0.0 0.0 0.0
75% 1.5 (0.1) (0.6) (0.1) (1.6) 0.3 0.1 0.1 0.0 0.0 0.0 0.0
50% 0.9 0.4 (0.9) (0.4) . (0.6) (0.2) 0.0 0.0 0.0 0.2 0.6 2.2
25% 1.0 (0.3) (0.7) (0.1) (0.2) 0.0 0.0 0.0 0.1 2.2 3.6 2.3
10% 0.1 (0.2) (0.4) 0.2 0,2 0.4 0.1 0.0 4.1 2.5 (0.1) 1.0
5% 0.1 (0.1) 10.3) 0.0 0.0 0.6 0.2 0.0 2.2 2.9 1.6 1.1

Difference Between Alternative 2B&2E and No Action
95% 0.4 0.4 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.7 0.3 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75% 0.9 1.1 (0.1) 0.0 (2.3) 0.1 0.0. 0.1 0.0 0.0 0.0 0.1
50% 3.5 1.6 0,0 0.9 (1.5) (0.5) (0.1) 0.0 0.0 1.2 1.1 2.6
25% 0.8 0.5 0,7 0.5 (0.1) 0.0 0.0 0.0 1.2 2.8 4.2 5.8
10°/0 1.0 0.7 0.2 0.8 0.4 0.4 0.2 0.0 4.4 3.5 2.1 1.1
5% 0.2 0.4 0,4 0.6 0.3 0.9 0.3 0.0 2.6 3.1 2.4 0.7

Difference Between Alternative 2D and No Action
95°/0 (0.0) 0.0 0,2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90°1o 0.0 02. 0,1 0,1 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75% 1.3 0.6 (0.3) 0.0 (1.5) 0.3 0.1 0.1 0.0 0.0 0.0 0.0
50% 1.6 0.5 (0.2) (0.3) (0.5) (0.2) 0.0 0.0 0.0 0.2 0.6 1.8
25% 1.1 0.3 (0.5) 0.2 (0.2) 0.0 0.0 0.0 0.0 2.3 3.2 2.2
10°/0 0.5 (0.1) (0.1) 0.1 0.2 0.4 0.1 0.0 3.4 2.3 1.3 0.3
5% 0.1 0.0 (0.1) 0.1 0.1’ 0.6 0.3 0.0 1,9 2.0 1.6 1.0

Difference Between Alternative 3A and No Action
95% 0.7 2.5 0.9 0.9 0.0 0.0 (0.5) (3.9) (1.3) (0.2) (1.3) (1.7)
90% 1.4 0.2 0.5 1.5 0.1 0.0 (0.7) (4.1) (1.4) (0.3) (1.3) (0.1)
75% (0.3) (0.7) o.4 o.4 (1.0) 0.2 0.~ (2.8) (~.3) (0.3) (0.6) 0.0
59% 0.4 0.5 (1.1) 0.4 0.2 (0.1) 0.0 (1.8) (1.1) 0.4 0.0 1.9
25% 0.8 (0.1) (0.8) 0.5 (0.2) 1.7 0.5 (0.2) 0.5 2.1 4.1 2.9
10% 0.0 (0,2) (0.4) 0.4 (0.3) 1.4 0.5 (0.3) 4,1 4.5 (0.0) 0.8
5% 0.1 (0.1! (0.3! 0.2 (0.5) 0.8 0.3 (1.0) 3.5 3.3 2.1 1.2

Difference Between Altemative 3B&3H and No Action
95% 0.9 2.7 1.7 0.9 0.0 0.0 0.0 (1.7) (0.7) 0.0 (1.2) (1.8)
90% 1.9 1.9 0.3 1.5 0.1 0.0 0.0 (1.7) (1.3) (0.2) (1.3) (0.0)
75% 3.0 1.5 1.0 0.7 (1.6) 0.3 0.1 (2.1) (0.O) (0,2) (0.2) 0.1
50% 1.5 2.1 (0.1) 2.5 (1.2) (0.2) 0.0 (0.3) (0.9) 1.4 (0.1) 2.1
25% 0.7 0.1 0.5 1.6 (0.2) 1.7 0.5 (0.1) 1.0 2.9 4.3 5.2
10% 0.6 0.1 0.2 1.0 (0.1) 1.5 0.5 (0.1) 5.7 1.2 1.3 0.6
5% 0.2 0.1 0.2 0.9 (0.4/ 0.7 0.3 (0.7) 2.3 2.1 1.9 0.6

Difference Between Altemative 3E&31 and No Action
95% 0.2 3.1 1.9 0.9 0.0 0.0 (0.6) (4.5) (2.4) (0.3) (2.0) (4.0)
90% 1.3 2.7 0.3 1.4 0.1 0.0 (0.9) (4.6) (2.8) (1.8) (2.3) (2.5)
75% 2.3 1,4 0.6 1.1 (2.3) 0.3 0.1 (3.4) (3.0) (3.7) (3.9) (3.6)
50% 1.9 1.1 0.0 3.0 (0.9) (0.2) 0.0 (3.5) (4.1) (3.0) (3.2) (0.2)
25% 1.4 0.3 0.5 1.5 (0.2) 1.7 0.5 (2.2) (2.9) (1.4) 1.8 5.2
10% 0.6 0.4 0.2 1.0 (0.0) 1.5 0.3 (3.2) 3.1 2.0 1.5 (0.1)
5% 0.1 0.1 0.3 1.1 (0.4) 0.8 0.2 (3.8) 3.2 1.9 1.6 0.5

Table 30. Change in X2 Position in km
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Salinity (rag/L) for Alternative Variation 1A
Percentile Oct    Nov     Dec     Jan     Feb    Mar    Apr    May    Jun     Jul     Aug    Sept Overall

95% 467 492 663 643 491 238 219 220 200 403 430 443 547
90% 448 467 641 547 446 211 209 199 186 382 374 398 459
75% 374 429 584 460 275 189 197 193 179 315 302 325 316
50% 315 311 484 307 202 173 187 188 167 186 187 286 197
25% 272 254 193 199 159 154 160 174 146 159 148 265 161
10% 168 193 117 138 107 114 123 143 132 149 139 199 132
5% 136 177 105 118 97 94 103 127 118 144 132 ¯ 157 109

Alternative Variation 1C
95%[ 21% I 29% { "~_7./0 I 23% [ 25°/o I 39% [ 16% [ 36%[ 36°/0 [ 24°/0 [ 44% [ 26% [ 35%
90°/°1 2°%1 24°/° [ 21°/0 I 15% ’l 21% [ 34°/oI 13% I 34°/0I 30°/° [ 22% I 40%’1 23% [ 29°/0
75’/, 8°/o I 14% [ 7°/o 6°/0 t 14°/° J 29% [8% t 28°/° I 26°/0 J 17°/° I 34°/° ] 18°/0’ I 19°/°
50% ’ 6% ~ 111%119% I 8% 123%,114% I’ 7’/o
2s% 5o/0 7O/o
10% -6% -6% 6% 6%
5% -6% -7% 5%

Alternative Variation 2B
95"/o 6% 117%t14%114%[26%15% 31°/0 31% 22% 27% 7%
90o/0 , , t* ,~           I ’10% .1 6% I

10% [ 21°/oI 27°/0 24% 18% 25°/0 "
75% -6% -16% -18% -7% 6% I 13°/o [ 22% 16% 5% 19% -7% 6%
50% -35% -36% -51% -29% -3% 7% 8% 7% -I I% -26%
25% -49% -55% -70% -49% -9% -47% -27% -33% -32%
10% -53% -62% -71% -67% -23% -5% -49% -43% -40% -53%
5% -56% -62% -71% -70% -31% -5% -9% -49% -50% -46% -63%

Alternative Variation 2D
95°/o 7% 7°/o 116°/o114%114%123%1 25% 33% 23°/0 24°/0 9%
90o/0 , , , t, ......

9°/0 6o/011o%118o/0I
21o/o 26% 20o/0 23% 7o/0

75% -12% -16% -I0% 5% ~ 0% 15% 19% 6% 16% -5% 6%
50% -30% -35% -48% -26% -2% 6% -7% 6% I -7% -23% -5%
25% -46% -54% -68% -50% -12% -I 1% -47% -30% -32% -30%
10% -51% -59% -69% -67% -22% -13% -49% -42% -38% -51%
5% -52% -60% -69% -70% -31% -15% -8% -5% -49% -49% -42% -60%

Alternative Variation 2E

95% 5% I"15°/0 I 14°/° I 15°/0I 24%1 25% 33% 22% 24% 5%
90% ~ 6% 110o/o119o/0I 21% 26°/0 18% 21°/0 116’/o
75% -7% -16% -17% -10% 5% [12°/ol 16% 17% 6% 13% -7% 6%
50% -31% -37% -50% -28%. -4°/o 6%’ -6% 6% 9% -8% -23% -5%
25% -44% -53% -68% -50% -12% -9% -54% -36% -32% -33%
10% -49% -59% -68% " -68% -22% -13% -6% .-62% -50% -39% -56%
5% -52% -59% -69% -70% -31% -15% -7% -10% -64% -58% -45% -64%

Alternative Variation 3E
95°/o -22°/o -26% ! 18°/° I 15%o I      -21%-I1% ~ -27°/0
90°/o-24% -34% -10% 8°/o ] 11% [-17% -29% -24% -28%
75% -40% -43% -29% -33% -15% -37% -42% -31% -5% 7% -34% -24%
50% -61% -55% -66% -55%° -24% -22% -45% -46% -40% -24% -8% -46% . -43°/0
25°/o -68% -70% -77% -66% -38% . -32% -49% -47% -44% -59% -38% -53% -56%
10% -72% -74% -78% -74% -50% -35% -51% -49% -46% -68% -61% -61% -70%
5% -73% -74% -78% -76% -52% -39% -53% -53% -49% -70% -69% -65% -74%

NOTES:

Z, re percent ~hown a~ blank spaces; shaded values represent increases greater than I0%,
Ne~tive value~ represent decreases in salimt~’, while p~itive values represent increases m salir~t~,

Table 31. Changes in Salinity at Clifton Court Forebay
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Salinity (mgiL) for Alternative Variation 1A
Percentile Oct    Nov    Dec    Jan    Feb    Mar Apr May ¯ Jun    Jul    Aug Sept Overall

95% 1906 1669 1907 1615 397 287 268 374 432 1201 1653 1757 1717
90% 1744 1604 1836 1333 343 264 220 350 414 1170 1451 17!1 1617
75% 1575 1453 1711 751 264 169 150 273 328 1049 1130 1523 1191
50% 1368 1285 1509 358 177 148 119 166 208 481 845 1365 342
25% 634 481 392 194 135 115 110 112 110 189 523 1243 145
10% 300 161 120 145 118 113 108 108 107 141 388 728 112
5% 113 116 115 137 116 110 104 106 100 129 335 278 109

Alternative Variation 1C
95% 1% 1% 2% 8% 3% 2% 2% 2% 3%
90% -1% 1% 1% 1% 7% 3% 2% 1% 1% 2%
75% -1% -1% -1% -1% 1% 4% 3% 1% 1% 1%
50% -2% -2% -2% -2% -1% 1% 2%
25% -3% -3% -2% -2% -2% -1% 1% 1% -1% -1% -2%
10% -3% -3% -3% -3% -3% -1% I% -1% -1% -2% -3%
5% -4% -3% -3% -3% -5% -2% -1% -1% -2% -3%

¯ Alternative Variation 2B
95% -6% -5% ~ -17% -27%
90°/, -9% -19% -6% 5% -6% -21% -28%
75%. -39% -36% -42% -27% -6% -5% -5% -21% -32% -33% -10%
50"/o -58% -51% -61% -52% -33% -14% -8% -28% -24% -31% -45% -49% -38%
25% -68% -68% -72% -70% -59% -35% -25% -39% -37% -42% -47% -64% -54%
10% -73% -73% -74% -71% -67% -51% -42% -46% -46% -52% -55% 457% -69%
5°/o -74% -75% -74% -74% -78% -54% -47% -49% -48% -54% -60% -68% -73%

Alternative Variation 2D
95"/o -9% -5% 9% -25% -31%
90% -11% -20% -7% 5% -11% -29% -32%
75% -40% -38% -44% -28% -6% -22% -39% -37% -10%
50% -61% -54% -61% -53% -32% -12% -7% -27% -24% -35% -50% -53% -40%
25% -70% -68% -72% -70% -53% -34% -22% -39% -38% -46% -55% -65% -58%
10% -74% -73% -74% -72% -61% -51% -4I% -45% -46% -58% -60% -68% -70%

5% -76% -75% -74% -76% -65% -53% -46% -48% -48% -59% -64% -69% -73%
Alternative Variation 2E

95% -9% -6% -7% -10% -5% -15% -38% -37%
90% -24% -25% -8% -13% -7% -20% -42% -42%
75"/o -53% -51% -51% -37% -12% -6% -33% -50% -46% -18%
50% -62% -57% -66% -63% -34% -17% -8% -30% -30% -60% -58% -53% -51%
25% -66% -69% -68% -70% -58% -35% -23% -44% -56% -70% -62% -60% -63%
10% -72% -70% -71% -76% -65% -56% -44% -54% -67% -71% -65% -65% -70%
5% -74% -71% -73% -81% . -69% -57% -50% -57% -69% -71% -68% -66% -72%

Alternative Variation 3E
95°/oI 20°/o116%I 6% 41% 51% 41% 49% 6% -19% -6% ~
90%~ 6%116%o 35% ~5% ~0% 46°,/o -25% -13%
75°/o -10% -25% -23% 5% 26% 42% 32% "8% -18% -38% -19%
50°/o-50% -35% -57% -38% -6% -!8% -57% -51% -43% -29%
25"/o -65% -62°/o -64% -53% -31% -9% -29% -47% -75% -62% -56% -55%
10% -72% -69% -65% -62% -47% -34% -24% -42% -59% -78% -70% -64% -67%
5% -73% -69% -67% -69% -50% -36% -32% -46% -62% -78% -71% -66% -71%

NOTES:

Zero percent shown as blank spaces; shaded values represent increases greater than 10%.
Negative values represent decreases in salinity, while positive values represent increases in salinity.

Table 32. Changes in Salinity on San Joaquin River at Jersey Point
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Salinity (rag/L) for Alternative Variation 1A
Percentile Oct    Nov    Dec    Jan    Feb    Mar Apr May Jun    Jul    Aug,, Sept Overall

95% 1374 1706 1954 1405 207 273 300 452 415 942 !759 1875 1714
90°/, 1318 1700 1940 1298 194 192 266 422 377 855 1709 1837 1497
75"/, 1132 1469 1026 282 !47 126 147 393 343 640 1508 1737 880
50% 1012 1055 705 165 125 109 !07 150 288 375 784 1370 258
25"/o 619 222 185 129 110 105 104 111 125 184 506 799 116
10% 148 110 105 112 106 104 103 103 111 169 414 418 104
5°/, 103 105 104 109 104 103 102 102 101 150 336 133 103

Alternative Variation 1C
95% 1% 2% 4% 4% 1% I% 2%
90% 2% 3% 3% 1% 1% 1%
75% 1% 1% 2%
50% -1% -1% -1% -1% 1% -1%
25% -2% -2% -2% -2% -1% -1% -1% -1% -1% -1%
10% -2% -3% -3% -2% -2% -1%    -2% -1% -1% -2% -2% -2% -2%
5% -3% -3% -4% -3% -2% -1%    -4% -1% -1% -3% -2% -2% -3%

Alternative Variation 2B
95"/, 44% 27% ...3..3% 10% 6% 7% ~ 9% 22%32% 50% 35%
90°/o 43°/o 24% 32% 6%

~
9% I 21°/° I 29°/° I 48% I 30%0..

50% 20% 16% 13% 7% 8%
25% 5% -14% -9%
10% -21% -21%                      -7% 6% -6%
5"/, -9% -22% -26% -9% -6% -12%

Alternative Variation 2D
95% 37% 21% .....27%.. 5% ~’~ 13% 19% 41% ’29%
90% 33% 17% 26% 9% I 12% ! 1~8°/° I 38%} 19%
75% 26% 13% 13% 5% 7% I 11°/° I 36% I 9°/°
50% 6% 7% 8% [ 22%J
25% -16% -11% -12%
10% -i 1% -5% -7% -25% -23% -5%                  -14% -5% -12%
5°/, -15% -6% -12% -28% -28% -6%    -5% -15% -6% -7%    -15%

Alternative Variatiori 2E
95% 8% 5% 6%
90% 7% ....
75% 5%
50% -7% 6°/o ~ 8°/o
25% -5% -5% -16% -12% 5%
10% -6% -15% -28% -23%                          -7% -7%
5% -11% -8% -18% -33% -29% -7%    -2%    0%    -9% -8%    -19%

Alternative Variation 3E
0 0 0 0 0 0 0 0 0 0 0 0 0 095’/oI 61’~137’~ [ 37~ [ 15~, I 11’~’ [ "~’~ [ 23’~ [ 24’/o [ ,~2’/o [ 74’~1 70’~1
0 0 0 0 0 0 0 0 0 0 0 0 0 09°~’°1 ,59’/°1 35’/°! 37’~1 !°’~ ,I 8’~ I ]3’~1 2°’~ I ...23’/° I 19’/°! 73’/°1 58’A1 50’~ 1...3~..’./.o .
0 0 ’J 0 0 0 0 0 0 0 0 0 075~’oI 40’/o [ 21’/o [ 36’/o I 7’/o 7’/o 9’~ 1.17’/ol 17’/o. I [ 51’/o I 37’~[ 42’~ I 24’~
0 0 0 0 0 0 0 0 0 0 0 050’/oI 27~[ 16~ [ !7~. I 5~ ~ 5~ -13~ ! 28Vo ! 32% I 19~ I 9~
o o o o o o o25~’0 8’/o 7’/o -22’~ I 22’/o ! 21’/o I 8’/o

10% -9% -7% -5% -8% -26% 8% 6% -7%
5% -12% -13% -8% -1 I% -29% -14%

NOTES:

Zero percent shown as blank spaces; shadod values represent increases greater than 10%.
Negative values represent decreases in salinity, while positive values represent increases in salinity.

Table 33. Changes in Salinity on Sacramento River at Emmaton
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Salinity (mg/L)for Alternative Variation 1A
Percentile Oct    Nov    Dec    Jan    Feb    Mar Apr Ma~’ Jun    Jul    Aug Sept Overall

95% 682 657 830 801 386 237 166 181 192 558 635 624 688 .
90"/, 660 626 824 644 348 215 156 176 183 530 528 584 619
75"/o 543 562 774 544 22! 158 146 151 158 444 402 493 439
50"/o 447 451 651 282 190 150 138 139 146 205 295 440 199
25"/o 294 287 208 218 159 140 13! 135 126 131 175 400 144
10% 180 203 125 147 141 116 123 128 115 118 148 262 126
5"/, 129 160 119 142 126 108 112 124 106 117 141 156 118

Alternative Variation 1C
95% 5% 17% 31%
90"/o 16% 28%
75"/, -5% 14% 24% 5% 0%
50% -8% -7% 9%
25% -9% -11%
10% -11% -11% -5% -5% -6%
5% -11% -11% -5% -5% -5% -5% -9%

Alternative Variation 2B
95"/o 19% 26% 5% -14% -24%
90"/, -6% -11% " 17% 25% -17% -33% 7%
75°/, -29% -46% -45% -18% 14% 21% -23% -39%
50"/, -58% -54% -65% -54% -24% -6% 7% -5% -35% -35% -55% -26%
25% -69% -7I% -79% -64% -44% -25% -19% -55% -47% -62% . -55%
10% -71% -75% -80% -78% -53% -30% -7% -32% -58% -56% -64% -69%
5% -72% -76% -80% -80% -59% -33% -10% -36% -60% -60% -66% -76%

Alternative Variation 2D
95"/, 23% 31% 5%
90"/o -9% -6% 21% 29% .-17% -27% 6%
75% -24% -41% -43% -20% -8% 19% 23% -20% -35%
50% -53% -50% -64% -54% -21% -10% 8% -5% -34% -33% -52% -24%
25"/, -66% -68% -78% -64% -44% -23% -17% -56% -47% -61% -55%
10% -69% -72% -79% -78% -53% -29% -5% -30% -58% -58% -63% -67%
5% -69% -74% -79% -80% -58% -31% -8% -33% -60% -61% -65% -75%

Alternative Variation 2E
95"/o 5% 28% 32% -16% -25%
90"/o -10% -12% -6% 26% 31% -18% -35% 6%
75°/, -28% -43% -45% -21% -8% 22% 26% -7% -26% -40%
50"/o -54% -52% -66% -55% -20% -I 1% 12% 17% -5% -40% -40% -53% -28%
25"/o -64% -67% -77% -67% -46% -24% -23% -70% -51% -59% -58%
10% -67% -71% -78% -79% -56% -31% -5% -37% -73% -65% -62% -70%
5"/, -69% -73% -79% -80% -62% -34% -8% -41% -74% -70% -63% -74%

Alternative Variation 3E
o o o o o o o o o o o o o9s’/,I 41VoI 24Vo I 192’/o I 109’/o I 175’  I 2’19’/o I 222’/o ! 128’ i !24°/o 98Vo ! 24Vo ] 80’/o ..1.77Vo...

90°/oI 34%[ 20% I 97°/° I 75% I 149%°1 2°3%°1 z°a%°l121%° 1°9% 79% I 18% [ 40% [ 130%
75%117%1 ! 37% I 81% 1198%!154°/ollO1%1 8o% 25% ! 7% -7% I 66%

o o o o o o o o o50’/o -!6Vo -3Vo -30Vo.-7’A I 14’/°1 74’/° I 104~A [ 64~ 64% -9% -22°/o -24%
25% -36% -36% -44% -23% [ 49%I 44% [ 50% -57% -39% -39% -24%

o o o o o o o o o
,

10’/o -41’/o -45~A -51’/o -30’/o -16’/o -14~A -7’/o [ 12~A ’ 37% -65% -57% -44% -44%
5"/, -47% -46% -52% -36% -24% -24% -13% [ 25% -67% -65%’ -46% -52%

NOTES:

Zero percent shown as blank spaces; shaded values represent increases greater than 10%.
Negative values represent decreases in salinity~ wide posi~’e values represent increases in salinity.

Table 34. Changes in Salinity on Old River at Rock Slough
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Figure 1. Key Locations Used in the Delta Hydrodynamics Analysis
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Figure 2.    River Hydraulics Study Location Map
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Comparison of Total Delta Inflow
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 3. Monthly Average Total Delta Inflow - Long-Term and Critical Period
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Comparison of Total Delta Exports
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 6.    Monthly Average Total Delta Exports - Long-Term and Critical Period
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Figure 7. Average Tidal Flow Rates, Velocities, and Stages for High Flow, No Action Alternative
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Comparison of Total Delta Outflow
under Existing Conditiom and No Action

Long Term (73 Year) Averages

60000

50000

30000

20000

10000

"" *’" Existing Condition --~-- No Action

Comparison of ~t~ Delta Ouffiow
~der Existing Con~tiom and No Action

Critical ~fiod Averages

14000

12000

10000

8000

6000

4000

2000

0

-- *-- Existing Con~tion "--:-- ~ Action

Figure 8. Monthly Average Total Delta Outflow - Long-Term and Critical Period
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Comparison Of Computed X2 Position
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 9.    Monthly Average X2 Position - Long-Term and Critical Period
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Comparison of Flow Downstream of Keswick
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 11. Monthly Average Flow Downstream of Keswick - Long-Term and Critical Period
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Comparison of Instream Flows at Wilkin Slough
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 12. Monthly Average Instream Flow at Wilkins Slough - Long-Term and Critical Period

CALFED Bay-Delta Program SURFACE WATER RESOURCES
Environmental Consequences Technical Report

C--008885
C-008885



Comparison of Oroville Storage
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 13. Monthly Average Storage at Orovflle Reservoir - Long-Term and Critical Period
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Figure 14.    Monthly No Action Alternative Feather River Flow Exceedance at Mouth (DWRSIM)
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Comparison of Instream Flows at Verona
under Existing Conditions and No Action

Long Term (73 Year) Averages
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Figure 15. Monthly Average Instream Flow at Verona - Long-Term and Critical Period
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Comparison of Instream Flows at H-ST
under Existing Conditions and No Action
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Figure 16. Monthly Average Instream Flow at H-ST - Long-Term and Critical Period
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Comparison of Folsom Storage
under Existing Conditions and No Action
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Figure 17. Monthly Average Storage at Folsom Lake - Long-Term and Critical Period
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Comparison of Melones Storage
under Existing Conditions and No Action
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Figure 19. Monthly Average Storage at New Melones Reservoir - Long-Term and Critical Period
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Comparison of Instream Flows at Goodwin Dam
under Existing Conditions and No Action
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Figure 20. Monthly Average Instream Flow at Goodwin Dam - Long-Term and Critical Period
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Comparison of New Don Pedro Storage
under Existing Conditions and No Action
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Figure 21. Monthly Average Storage at Lake New Don Pedro - Long-Term and Critical Period
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Comparison of Instream Flows at La Grange
under Existing Conditions and No Action
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Figure 22. Monthly Average Instream Flow at La Grange - Long-Term and Critical Period
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Co~son of ~ Me(lure Storage
under Existing Conditions and No Action
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Figure 23. Monthly Average Storage at Lake McClure - Long-Term and Critical Period
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Comparison of Instream Hows at Crocker-Hoffman
under Existing Conditions and No Action
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Figure 24. Monthly Average Instream Flow at Croker-Hoffman - Long-Term and Critical Period
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Comparison of Mfllerton Lake Storage
under Existing Conditions and No Action
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Figure 25. Monthly Average Storage at Millerton Lake - Long-Term and Critical Period
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Compmison of Instream Flows at Vernalis

under Exis~’tmg Conditions and No Action
Long/LTerm(73 Year) Averages

7000

4000

Comparison of Instream Flows at Vemalis
under Existing C...onditions and No Action

Critical Period Averages

3500

2500      "

500 - " ............... ; .................

Figure 26. Comparison of Instream Flows at Vernalis - Long-Term and Critical Period, Existing
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Figure 27. Flow Frequencies, San Joaquin River at Vernalis, Existing Conditions and No Action
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Figure 30. Average Monthly South of Delta Exports
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Comparison of Total Delta Inflow
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 31. Average Monthly Delta Inflow
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Comparison of Total Delta Outflow
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Figure 40. Frequency Distributions of Central Delta Outflow for All Alternatives
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Comparison of Total Delta Inflow
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of Total Delta Exporls                 .
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of Total Delta Inflow
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 58. Average Monthly Delta Inflow
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Comparison of Total Delta Outflow
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 62. Average Monthly Instream Flows at Delta Outflow
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Comparison of Shasta Storage
under Various Della Alternatives
Long Term(73 Year) Averages
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Comparison of Oroville Storage
under Various Delta Alternatives
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Comparison of FolsomStorage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 67. Average Monthly End of Month Storage at Folsom Lake
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Comparison of InstreamFlows at Freeport
under Various Delta Alte mafives
Long Term(73 Year) Averages
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Comparison of Shasta Storage                   -
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 69. Average Monthly End of Month Storage at Shasta Lake
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Comparison of Oroviile Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 70. Average Monthly End of Month Storage at Lake Oroville

CALFED Bay-Delta Program SURFACE WATER RESOURCES
Environmental Consequences Technical Report

C--008943
(3-008943



Comparison of Folsom Storage                    "
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 71. Average Monthly End of Month Storage at Folsom Lake
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Comparison of Instre am Flows at Wflkin Slough
under Various Delta Alte mafives
Long Term(73 Year) Averages
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Comparison of Shasta Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 74. Average Monthly End of Month Storage at Shasta Lake
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Comparison of InstreamFlows at Wflkin Slough _
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 75. Average Monthly Instream Flows at Wilkins Slough
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Co.on of Oroville Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of Folsom Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of InstreamHows at Freeport
unde r Various De Ira Alte malive s
Long Term(73 Year) Averages
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Figure 78. Average Monthly Instream Flows at Freeport
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Conparison of Mdones Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 79. Average Monthly End of Month Storage at New Melones
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Comparison of Melones Storage                  -
under Various Delta Alternatives
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Comparison of Melones Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of New Don Pedro Storage
under Various Del~a Alternatives
Long Term(73 Year) Averages
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Comparison of New Don Pedro Storage
under Various Delta Alte mafives
Long Term(73 Year) Averages
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Conparison of New Don Pedro Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of Lake McClure Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 85. Average Monthly End of Month Storage at Lake McClure
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Comparison of Lake McClure Storage
under Various Delta Alternatives
I~ng Ternl(73 Year) Averages
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Figure 86. Average Monthly End of Month Storage at Lake MeClure
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Comparison of Lake McOure Storage               "
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 87. Average Monthly End of Month Storage at Lake McClure
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Comparison of InstreamFlows at Vernalis
under Various Delta Alternatives
Long Term(73 Year) Averages
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Conlmrison of InstreamFlows at Vernalis
under Various Delta Alternau~ves
Long. Term(73 Year) Averages
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Figure 90. Average Monthly Instream Flows at Vernalis
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Comparison of CVP San Luis Storage
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Long Term(73 Year) Averages
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Comparison of SWP San Lais Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of CVP San Luis Storage
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Figure 93. Average Monthly End of Month Storage at CVP San Luis Reservoir
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Comparison of SWP San Luis Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Comparison of CVP San Luis Storage
under Various Delta Alternatives
Long Term(73 Year) Averages
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Figure 95. Average Monthly End of Month Storage at CVP San Luis Reservoir
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Figure 96. Average Monthly End of Month Storage at SWP San Luis Reservoir
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